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c o n t a m i n a t i o n i n t h e G r e a t L a k e s . P a s t A n n u a l R e p o r t s h a v e s u m m a r i z e d
t o x i c i t y i n f o r m a t i o n o f c h e m i c a l s o f c o n c e r n l i s t e d i n A p p e n d i x E t o t h e l 9 7 8
R e p o r t o f t h e W a t e r Q u a l i t y B o a r d . I n t h i s r e p o r t , t h e C o m m i t t e e s u m m a r i z e s
a v a i l a b l e i n f o r m a t i o n o n m a x i m u m a l l o w a b l e e x p o s u r e s f o r s o m e o f t h e s e
c h e m i c a l s a n d h i g h l i g h t s p o s s i b l e i s s u e s o f c o n c e r n i n t h e G r e a t L a k e s b a s i n
f o r f u r t h e r r e v i e w a n d p o s s i b l e a c t i o n b y t h e j u r i s d i c t i o n s . W h i l e t h e
C o m m i t t e e c o n t i n u e s t o e v a l u a t e t o x i c i t y i n f o r m a t i o n f o r a d d i t i o n a l c h e m i c a l s
l i s t e d i n t h e l 9 8 3 I n v e n t o r y o f G r e a t L a k e s C h e m i c a l C o n t a m i n a n t s c o m p i l e d b y
t h e C o m m i s s i o n , i t i s a l s o p l e a s e d t o r e p o r t t h a t s e v e r a l o t h e r I J C C o m m i t t e e s
n o w s h a r e w i t h i t t h e f o r m i d a b l e t a s k o f c o m p i l i n g a n d e v a l u a t i n g i n f o r m a t i o n
o n e n v i r o n m e n t a l p e r s i s t e n c e a n d e x p o s u r e o f t h e s e c h e m i c a l s t o h u m a n s a n d
o t h e r o r g a n i s m s y i a d i f f e r e n t r o u t e s . T h e s e g r o u p s c o o p e r a t e w i t h i n t h e
C o o r d i n a t i n g C o m m i t t e e f o r t h e A s s e s s m e n t o f C h e m i c a l s i n t h e G r e a t L a k e s
E c o s y s t e m .
T h e r e c o m m e n d a t i o n s f o r m a x i m u m t o l e r a b l e i n t a k e o f c h e m i c a l s l i s t e d i n
t h i s r e p o r t a r e t a k e n f r o m s t a t e m e n t s p u b l i s h e d b y e s t a b l i s h e d s o u r c e s s u c h a s
t h e W o r l d H e a l t h O r g a n i z a t i o n , t h e U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y a n d
t h e U . S . N a t i o n a l A c a d e m y o f S c i e n c e s . O n l y w h e r e n e c e s s a r y d i d t h e C o m m i t t e e
d e v e l o p i t s o w n r e c o m m e n d a t i o n s . T h e i n f o r m a t i o n l e a d i n g t o a n e x p r e s s i o n o f
c o n c e r n b y t h e C o m m i t t e e f o r h u m a n e x p o s u r e t o c e r t a i n G r e a t L a k e s c h e m i c a l s
i s s u b j e c t t o u p d a t e a s n e w i n f o r m a t i o n o n t o x i c i t y b e c o m e s a v a i l a b l e .
T h e r e f o r e s o m e o f t h e v a l u e s f o r m a x i m u m t o l e r a b l e i n t a k e a r e p r o v i s i o n a l .
D a t a o n e x p o s u r e p o t e n t i a l a r e a l s o t e n t a t i v e a s t h e r e l a t i v e c o n t r i b u t i o n o f
t h e v a r i o u s r o u t e s o f e x p o s u r e o f m a n y o f t h e c h e m i c a l s i s i n c o m p l e t e l y
k n o w n . I t m a y w e l l b e t h a t , w i t h t h e l i m i t e d r e s o u r c e s , a n i t e r a t i v e p r o c e s s
i s t h e m o s t e f f e c t i v e r o u t e t o o b t a i n t h e t y p e o f d a t a r e q u i r e d f o r g o o d
m a n a g e m e n t d e c i s i o n s . T h e r e s p o n s i b i l i t y f o r a d v i s i n g t h e p u b l i c r e s t s w i t h
t h e j u r i s d i c t i o n s . T h e y m u s t u s e t h e i r o w n r e s o u r c e s t o a s s e s s t h e r i s k t o
t h e i r p o p u l a t i o n s f r o m a l l s o u r c e s a f f e c t i n g t h e i r r e s p e c t i v e g e o g r a p h i c
a r e a s . T h e r e s o u r c e s a v a i l a b l e t o t h e j u r i s d i c t i o n s a r e , f o r t h e m o s t p a r t ,
l a r g e r t h a n t h o s e o f t h e I n t e r n a t i o n a l J o i n t C o m m i s s i o n .
A n o t h e r i s s u e o f c o n c e r n f o r t h e C o m m i t t e e h a s b e e n t h e c o n t a m i n a t i o n o f
t h e i n t e r n a t i o n a l s e c t i o n o f t h e S t . L a w r e n c e R i v e r w i t h a l k y l l e a d . T h e
C o m m i t t e e i s p l e a s e d t o n o t e a p o s i t i v e r e s p o n s e f r o m t h e a f f e c t e d
j u r i s d i c t i o n s . ‘
T h e u s e o f g o o d q u a l i t y t o x i c o l o g y d a t a a n d a p p r o p r i a t e m e t h o d s o f
e x t r a p o l a t i o n h a v e e n a b l e d h e a l t h a g e n c i e s t o d e v e l o p e x p o s u r e n u m b e r s
i n t e n d e d t o b e p r o t e c t i v e f o r p o p u l a t i o n s e x p o s e d t o a w i d e r a n g e o f
e n v i r o n m e n t a l a n d i n d u s t r i a l c h e m i c a l s . N e v e r t h e l e s s , t h e c r u c i a l t e s t f o r
t h e s u c c e s s o f t h e s e m e t h o d s i s t h e a b s e n c e o f d i s e a s e i n t h e h u m a n
p o p u l a t i o n . T h i s c a n b e v e r i f i e d b y e p i d e m i o l o g i c t e c h n i q u e s e x c e p t t h a t
t h e s e s t u d i e s m a y l a c k s e n s i t i v i t y i n d e t e c t i n g s m a l l n u m b e r s o f c a s e s i n
l a r g e p o p u l a t i o n s i n t h e p r e s e n c e o f m a n y c o n f o u n d i n g f a c t o r s . T h e C o m m i t t e e
i s c o n t i n u i n g t o e x a m i n e t h e p o t e n t i a l f o r t h e u s e o f t h e s e t e c h n i q u e s b y
c o n s i d e r i n g t h e c o n c e r n s w h i c h e x i s t a n d t h e d a t a b a s e s w h i c h a r e a v a i l a b l e i n
t h e G r e a t L a k e s b a s i n .
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 1 .
E V A L U A T I O N O F G R E A T L A K E S C H E M I C A L S R E C O M M E N D E D B Y T H E C O M M I T T E E
F O R M O N I T O R I N G
A N D S U R V E I L L A N C E
l . l I n t r o d u c t i o n
T h e C o m m i t t e e h a s f u r t h e r c o n s i d e r e d t h e s i g n i f i c a n c e , w i t h r e s p e c t t o
h u m a n h e a l t h , o f t h e c o m p o u n d s l i s t e d i n T a b l e 7 . 3 o f i t s l 9 8 2 A n n u a l
R e p o r t .
T h i s
T a b l e
l i s t s
t h o s e
c o n t a m i n a n t s
i n t h e
G r e a t
L a k e s
b a s i n
e c o s y s t e m w h i c h w e r e c o m p i l e d i n A p p e n d i x E o f t h e l 9 7 8 W a t e r Q u a l i t y
B o a r d ' s A n n u a l R e p o r t , w h i c h h a d " . . t h e p o t e n t i a l t o i m p a c t o n h e a l t h
a n d t h a t w e r e n o t c u r r e n t l y s u b j e c t t o r e g u l a t o r y m o n i t o r i n g b u t f o r
w h i c h s u r v e i l l a n c e s h o u l d b e c o n s i d e r e d " . F o r s e v e r a l o f t h e s e
c o m p o u n d s , v a r i o u s j u r i s d i c t i o n s h a v e i s s u e d e s t i m a t e s o f e i t h e r
a c c e p t a b l e d a i l y i n t a k e ( A D I ) 1 o r o f v i r t u a l l y s a f e d o s e
( V S D ) 2 o r h a v e p u b l i s h e d m a x i m u m a c c e p t a b l e c o n t a m i n a n t l e v e l s
( M A C L s ) o r m a x i m u m a c c e p t a b l e c o n c e n t r a t i o n s ( M A C S ) i n w a t e r . T h e s e
v a l u e s w e r e l i s t e d b y t h e C o m m i t t e e i n i t s 1 9 8 3 A n n u a l R e p o r t a n d a r e
r e p e a t e d — — w i t h a m e n d m e n t s - - b e l o w ( S e e T a b l e l . l ) . F o r t h e r e m a i n i n g
c o m p o u n d s , t h e C o m m i t t e e h a s r e v i e w e d p e r t i n e n t l i t e r a t u r e a n d h a s
d e t e r m i n e d i n t e r i m m a x i m u m d a i l v e x p o s u r e l i m i t s f o r a d u l t s . W h e n
t h e s e e x p o s u r e l e v e l s o r t h o s e p u b l i s h e d b y o t h e r a g e n c i e s a r e
e x c e e d e d ( b a s e d o n e n v i r o n m e n t a l c o n c e n t r a t i o n s f o u n d i n f i s h a n d
w a t e r a n d a s s u m p t i o n s o n t h e i r i n t a k e b y a d u l t s ) t h e C o m m i t t e e
r e c o m m e n d s t h a t t h e j u r i s d i c t i o n s c a r e f u l l y e x a m i n e s o u r c e s a n d r o u t e s
o f e x p o s u r e t o r e s i d e n t s i n t h e a r e a o f c o n c e r n a n d t a k e r e m e d i a l
m e a s u r e s i f n e c e s s a r y .
l . 2 T o x i c o l o g i c a l E v a l u a t i o n
T o x i c o l o g i c a l ’ s t u d i e s o f c h e m i c a l s a r e c a r r i e d o u t t o e v a l u a t e t h e
p o t e n t i a l f o r t h e d e v e l o p m e n t o f a d v e r s e h e a l t h e f f e c t s .
T h e h a z a r d e v a l u a t i o n p r o c e s s r e q u i r e s c o n s i d e r a t i o n o f t h e r e s u l t s o f
t o x i c o l o g i c a l t e s t s a s w e l l a s p r o b a b l e h u m a n e x p o s u r e . M a n y t o x i c
c h e m i c a l s e x e r t t h e i r e f f e c t s a t o r a b o v e a n e x p o s u r e t h r e s h o l d . F o r
t h e s e c h e m i c a l s , i t i s c o n s i d e r e d a p p r o p r i a t e t o d e r i v e a n A D I b y t h e
u s e o f s u i t a b l e u n c e r t a i n t y ( “ s a f e t y " ) f a c t o r s . U n c e r t a i n t y f a c t o r s
c a n r a n g e f r o m l 0 t o l 0 , 0 0 0 . I n g e n e r a l , t h e s e f a c t o r s t a k e i n t o
a c c o u n t d i f f e r e n c e s t h a t m a y e x i s t b e t w e e n l a b o r a t o r y a n i m a l s a n d m a n ,
d i f f e r e n c e s i n s e n s i t i v i t y , t h e s e v e r i t y o f t h e a d v e r s e e f f e c t s a n d
t h e d u r a t i o n o f t h e c h e m i c a l e x p o s u r e . E p i d e m i o l o g i c a l d a t a , i . e .
d o c u m e n t a t i o n o f i l l n e s s i n h u m a n s a n d i n d u s t r i a l e x p o s u r e , a r e a l s o
c o n s i d e r e d w h e n a v a i l a b l e .
 
1 C o m m o n l y t h e a m o u n t o f t o x i c s u b s t a n c e ( e . g . i n m i l l i g r a m s p e r k i l o g r a m
b o d y w e i g h t o r i n m i l l i g r a m s p e r d a y f o r a 7 0 k i l o g r a m p e r s o n ) w h i c h i s n o t
a n t i c i p a t e d t o r e s u l t i n s i g n i f i c a n t a d v e r s e e f f e c t s o n h u m a n h e a l t h b a s e d o n
l i f e t i m e e x p o s u r e s .
2 C o m m o n l y a l i f e — t i m e d o s e w h i c h m a y b e a s s o c i a t e d w i t h a n i n c r e a s e d
c a n c e r r i s k o f u p t o l i n o n e h u n d r e d t h o u s a n d ( 1 0 - 5 ) , u p t o l i n o n e
m i l l i o n ( l o - 5 ) o r u p t o l i n t e n m i l l i o n ( 1 0 - 7 ) . T h e s e r i s k s a r e
r o u g h l y e q u i v a l e n t t o u p t o o n e a d d i t i o n a l c a n c e r p e r o n e h u n d r e d t h o u s a n d , o n e
m i l l i o n o r t e n m i l l i o n e x p o s e d p e r s o n s . T h e t e r m V i r t u a l l y S a f e D o s e ( V S D ) i s
b e i n g r e p l a c e d b y t h e t e r m ” R i s k L e v e l " . B o t h t e r m s a r e u s e d i n t h i s r e p o r t
b e c a u s e t h e y a p p e a r i n p r e v i o u s l y p u b l i s h e d l i t e r a t u r e .
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3 ( C )
4 . 3 u g / L ( E P A ) 1 ( e )
0 . 2 m g / L — 2 4 h S N A R L ( E P A ) 2 ( d )
0 . 0 2 m g / L - T O d a y S N A R L ( E P A ) 3 ( d )
R E F E R E N C E 5
N A S E D N H v 0 1 . 1
W H O — G D N Q v o I . I
N A S m D W H v o T . 3
 
 
 
c h 1 0 r o e t h a n e
9 .
4
u g
/ L
( E
P A
)
1 (
a )
2 4
3 0
u g
/ L
( E
P A
) 1
( b
)
0 . 0 1
m g /
L (
W H O )
3 ( 6 )
9 . 4
u g /
L (
E P A )
1 ( 9 )
W H O - G O
N G v 0
1 . 1
E P A — P B
B T ~ T T T
4 0 0
( i b i d .
)
 
1 , 2 — 0 i b r o m o e t h a n e
1 0 6 - 9 3 ~ 4
0 .
5
u g
/ L
( M
A S
)
1 (
C .
d )
N A S - D N
H v o T
. 3
 
H e x a c h T o r o e t h a n e
6 7 — 7 2 — 1
1 9 u g / L
( E P A ) 1 (
a )
0 7 . 4 u g /
L ( E P A )
1 ( b >
2 4 u g / L
( E P A ) 1 (
9 )
E P A — P 8 8 1 — 1 1 7 4 0 0
( i b i d . )
 
1 , 2 — 0 1 c h 1 0 r o e t h e n e
5 4 0 — 5 9 - 0
T r i c h l o r o e t h e n e
7 9 < 0 1 — 6
2 7
u g
/ L
( E
P A
)
1 (
a )
8 0
7
u g
/ L
( E
P A
)
1 (
b )
4 m g / L — 2 4 h S N A R L ( E P A ) 3 ( d )
0 . 4 m g / L ~ 1 o d a y S N A R L ( E P A ) 3 ( d )
0 . 0 3 m g / L t e n t a t i v e ( W H O ) 3 ( 3 )
1 0 5 m g / L — 2 4 h S N A R L ( N A S ) 3 ( C )
1 5 m g / L — 7 d a y
S N A R L ( M A S ) 3 ( C )
2 8 y g / L
( E P A )
1 ( e )
1 5 . 1 5 u g / L
( M A S ) 1 ( C v d )
E P A H A / S
N A R L ( d r
a f t )
( i b i d . )
N A S — D N H v 0 1 . 5
W H O — G O N G v o l . 1
N A S - D N H v o T . 3
( i b i d . )
E P A P E S
T — 1 1 7 8 7 1
( i b i d . )
N A S — D W H v o T . 5
 
 
  
T A B L E 1 . ]
U P D A T E O F C H E M I C A L S I N
T A B L E 7 . 3 O F T H E C O M M I
T T E E ' S ( 1 9 8 2 ) A N N U A L R
E P O R T
F O R W H I C H
T H E J U R I S D I C T I O N
S
0 R I N T E R N A T I O N A L
A G E N C I E S
H A V E E S T A B L I S H E D
A D I V A L U E S ,
A M B I E N T 0 R D R I N K I N G
H A T E R G U I D E L I N E S ,
O R T H E R I S K O F C A N
C E R
 
C H E M
I C A L
N A M E
A N D
C A S N U M B
E R
A C C E
P T A B
L E
D A I L
Y
I N T A
K E
( A D I ) A M B I
E N T
W A T E
R
C R I T
E R I A
E X I S
T I N G
G U I D
E L I N
E S
D R I N K I N G H A T E R
C A N C
E R R
I S K
( 1 0 "
)
R E F E
R E N C
E 5
 
T e t r a c
h I o r o e
t h e n e
1 0 u g /
L ( N N O
) 1 ( a )
t e n t a t
i v e
w u o - a
n o v 0
1 . 1
1 2 7 — 1 8
- 4 1
7 2 m g / L - 2
4 h S N A R L ( N A S ) 3 ( 0 ) 3 5 . 7 p g /
L ( N A S ) 1 ( M d )
N A S — D W
H
v 0 1 . 3
2 4 . 5 m g
/ L — T d a
y S N A R L ( N
A S ) 2 ( C )
8 . 8 u g /
L ( E P A ) 1
( e )
( i b i d .
)
8 . 0 p g / L
( E P A ) l ( a
)
E P A — P B
8 T — T T 7
8 3 0
8 8 5 u g / L
( E P A ) 1 (
b )
( i b i d )
2 . 3 0 m g /
L — 2 4 h S N
A R L ( E P A
) = ( d )
E P A - H A / S
N A R L
0 . 1 7 5 m g
/ L — T O d a
y S N A R L
( E P A ) 3
( d )
( i b i d . )
0 . 0 2 m g /
L — T o n g t e
r m
S N A R L ( E
P A ) 3 ( d )
( i b i d . )
 
 
V i n y I C h T o r i d e
2 0 u g / L ( E P A ) 1 ( 6 )
2 0 p g / L ( E P A ) ‘ ( e )
E P A — P B B I ~ 1 1 7 8 8 9
7 5 « 0 1 ~ 4
5 2 5 0 p g / L ( E P A ) 1 ( b >
( i b i d . )
1 0 . 6 p g / L ( N A S ) 1 ( C - d )
N A s - U N H v o l . 1
 
 
V i n y ] B r o m i d e
S e e S e c t i o n 1 . 6 . 2
5 9 3 — 6 0 — 2
o f t h i s r e p o r t .
 
3 — C h i o r o - 1 — P r o p e n e
S e e S e c t i o n 1 . 6 . 2
T O T —
O S - I
o f t h i s r e p o r t .
 
2 , 3 « D
i c h i o
r o b u t
a d i e n
e
1 6 5 3 —
1 9 - 6
S e e S e c t i o n 1 . 6 . 2
o f t h i s r e p o r t .
 
H e x a
c h I o
r o b u
t a d i
e n e
8 7 — 6
8 - 3
4 .
5
u g
/ L
( E
P A
)
1 (
a )
5 0
0
u g
/ L
( E
P A
)
1 (
b )
4 .
5
p g
/ L
( E
P A
)
1 (
e )
E P A ~ P 8 8 1 — 1 1 7 6 4 0
( i b i d . )
 
1 , 2 — D i c h
1 0 r o b e n z
e n e
9 5 — 5 0 — 1
4 0
0
u g
/ L
( E
P A
)
2 (
a )
2 6
0 0 p g
/ L ( E
P A
)
2 (
b )
0 . 3 p g / L ( w H o ) 3 ( f )
0 . 3 m g / L - t e n t a t i v e
c h r o n i c
S N A R L ( N A S ) 3 ( C )
W H O — G O N G v o l . 1
N A S - D H H V O I . S
E P A — P B B I — I T T S O Q
( i b i d . )
 
 
1 , 3 — D i c h
i o r o b e n z
e n e
5 4 1 - 7 3 - 1
4 0
0
v g
/ L
( E
P A
)
2 (
a )
2 6
0 0
u g
/ L
( E
P A
) 2
( b
)
E P A — P B B T - T I T S O Q
( i b i d . )
 
T A B L E 1 . 1 c o n t i n u e d
  
U P D A T E 0 F C H E M I C A L S I N T A B L E 7 . 3 O F T H E C O M M I T T E E ' S ( I 9 8 2 ) A N N U A L R E P O R T
F O R W H I C H T H E J U R I S D I C T I O N S 0 R I N T E R N A T I O N A L A G E N C I E S
H A V E E S T A B L I S H E D A D I V A L U E S ,
A M B I E N T 0 R D R I N K I N G W A T E R G U I D E L I N E S , O R T H E R I S K O F C A N C E R
 
C H E M I C A L N A M E A N D
D R I N K I N G W A T E R
C A S N U M B E R
A C C E P T A B L E D A I L Y I N T A K E ( A D I ) A M B I E N T H A T E R C R I T E R I A E X I S T I N G G U I D E L I N E S
C A N C E R R I S K ( I O — 5 )
R E F E R E N C E
5
 
1 , 4 — D 1 c h 1 0 r o b e n z e n e 0 . 0 1 4 - 0 . 0 0 1 4 m g / k g b w ( W H O )
0 . 1 u g / L ( W H O ) 3 1 1 7
1 0 6 — 4 6 — 7
0 . 0 1 3 4 m g / k g b w
( N A S )
0 . 0 9 4 m g / L 1 o n g — t e r m S N A R L
( N A S )
4 0 0 u g / L
( E P A ) 2 ( 3 )
2 6 0 0 p g / L ( E P A ) 2 ( b )
N H D — G D W Q v o 1 . 1
( i b i d . )
 
N A S — D W H v 0 1 . 5
E P A — P 8 8 1 ~ 1 1 7 5 0 9
( 1 b i d . )
 
 
« H e x a c h 1 o r o c y c 1 o h e x a n e
2 2 n g / L ( E P A ) 1 ( a )
_ 0 . 0 3 1 u g / L ( E P A ) 1 ( 9 )
3 1 9 ~ 8 4 — 6
7 4 n g / L ( E P A ) 1 ( b )
0 . 0 0 1 m g / k g b w ( F A G / W H O )
3 . 5 m g / L 2 4 h S N A R L ( N A S )
4 . 5 u g / L ( N A S ) 1 ( C . d )
E P A — P 8 8 1 ~ 1 1 7 5 5 7 5
( 1 b 1 d . )
N A S — D H H ‘ V 6 1 J
N A s - a n v 0 1 . 3
 
C h l o r i n a t e d N a p h t h a 1 e n e s
B r o m i n a t e d
B i p h e n y I S
C h 1 o r 1 n a t e d
T e r p h e n y 1 s
L "
A R O M A T I C
H Y D R O C A R B O N S
E t h y 1 b e n z e n e
0 . 7 1 m g / L ( E P A ) 2 ( a )
1 0 0 — 4 1 — 4
5 . 5 5 m g / L ( E P A ) 2 ( b )
 
S e e S e c t
i o n 1 . 6 .
2 o f
t h i s r e p o r t .
S e e S e c t
i o n 1 . 6 .
2 o f
t h i s r e p o r t .
S e e S e c t i o n 1 . 6 . 2 o f
t h i s r e p o r t .
E P A — P B B T — 1 1 7 S Q O ‘
( i b i d . )
 
 
S t y r e n e
0 . 1 3 3 m g / k g b w ( N A S )
0 . 9 m g / L - S N A E L ( N A S ) a ( b )
1 0 0 — 4 2 < 5
0 . 0 4 m g / k g b w ( H H O ) 4 ( a . b . )
1 2 5 m g / L - N E L ( H H O ) 3 ( 9 )
N A S - D H
H v 0 1
. 1
H H O — E F
A C — 1 9 8
4
 
B e n z o ( a ) p y r e n e
0 . 0 1 u g / L ( W H O ) 3 ( a )
5 0 - 3 2 — 8
2 8 . 0 n g / L c a r c i n o g e n i c P A H
( E P A ) 1 ( a )
0 . 0 3 u g / L ( E P A ) 1 ( e )
3 1 1 . 0
n g / L c a r c i n o g e n i c
P A H
( E P A ) 1 ( b )
H H O - G D N Q V 0 1 . I
E P A — P 8 8 1 - 1 1 7 8 0 6
.
,
_
1
( _ _ _ _
'
U
. )
 
C h r y s e n e
2 8 . 0 n g / L c
a r c i n o g e n i c
P A H
2 1 8 - 0 1 — 9
( E P A ) 1 ( a )
3 1 1 . 0 n g / L c
a r c 1 n o g e n 1 c
P A H
( E P A ) 1 ( 1 3 )
 
D ‘ I l ’ l e n ﬂ a . M a n t h r a c e n e
2 8 . 0 n g / L c a r c 1 n o g e n 1 c
5 3 - 7 0 - 3
P A H ( E P A )
1 ( a )
3 1 1 . 0 n g / L c a r c i n o g e n 1 c
P A H ( E P A ) 1 0 1 )
 
B e n z o ( b ) f 1 u o r a n t h e n e
2 8 . 0 n g / L c a r c i n o g e n 1 c
2 0 5 - 9 9 — 2
P A H ( E P A ) 1 ( a )
3 1 1 . 0 n g / L c a r c 1 n o g e n 1 c
P A H
( E P A )
1 ( b )
 
 
  
 
A B L E
 
U P D A T
E O F
C H E M I
C A L S
I N T A
B L E 7
. 3
F O R W
H I C H
T H E J
U R I S D
I C T
c o n t
i n u e
d
O F
T H E
C O M
M I T
T E E
' S
( 1 9
8 2 )
A N N
U A L
R E P
O R T
I O N
S O R
I N T
E R N
A T I
O N A
L A G E
N C I
E S
H A V E
E S T A
B L I S
H E D
A D I
V A L U
E S ,
A M B I E N
T O R D
R I N K I N
G W A T E
R G U
I D E
L I N
E S ,
O R
T H E
R I S
K O
F C
A N C
E R
 
C H E M
I C A L
N A M E
A N D
C A S N
U M B E
R
A C C E P T A B L E D A I L Y I N T A K E ( A D I )
A M B I E
N T H A
T E R C
R I T E R
I A
D R I
N K I
N G
W A T
E R
E X I
S T I
N G
G U I
D E L
I N E
S
C A N
C E R
R I S
K
( 1 0
' 5 )
R E F
E R E
N C E
5
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( E P A )
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3 1 1 .
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1 2 p
g / L
( E P A )
1 ( 6 )
3 5 u
g / L
( E P A )
‘ ( b )
1 0 p
g / L
( W H O )
3 ( 8 )
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— 1 1 7
4 3 4
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E T H E R S
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1 2 3 — 9 1 ~ 1
S e e S e c t
i o n 1 . 6 .
5
o f t h i s r e p o r t
 
A C I D S A N
D E S T E R S
P h t h a T i c
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y T e s t e r
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0 . 1 1
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( N A S )
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N A S - D W H v 0 1 . 1
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d
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2 a e
t h y
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x y 1
)
e s t
e r
1 1 7
~ 8 1
- 7
0 . 6
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k g
b w
( E P A
)
0 . 6
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g b w
( N A S )
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L ( E P A )
2 ( a )
4 . 2
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- S N A
E L (
N A S )
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E P A A P B
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7 B O
N A S
< D W
H
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S
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e
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3
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S e c
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o f
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A z o b e
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1 0 3 — 3
3 ‘ 3
S e e S
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. 7 o f
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i c h 1 0
r o b e n
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e
9 1 - 9 4
u 1
0 .
1
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P A
)
1 (
a )
0 .
2 p g
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P A
)
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a )
E P A ~
P B B I
n T T T
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N i c k e 1
7 4 4 0 — 0 2 — 0
1 3 . 4
p g / L
( E P A )
2 ( 3 )
1 0 0
u g / L
( E P A )
2 ( b )
E P A -
P 3 8 1
« 1 1 7
7 1 5
( i Q i
Q . )
 
F O O T N O T E S ~ T a b l e l . l :
l . C a n c e r r i s k ( f o r a 7 0 k g p e r s o n ) — b a s e d o n a r i s k a s s e s s m e n t , i e . , t h a t c o n c e n t r a t i o n
o f a n a g e n t i n w a t e r e s t i m a t e d t o c a u s e a n i n c r e a s e d r i s k o f
c a n c e r o f l 0 ‘ 5 . V a l u e s a r e t h e 9 5 % u p p e r b o u n d e s t i m a t e .
l ( a ) V a l u e s b a s e d u p o n e x p o s u r e t o 2 l i t r e s c o n t a m i n a t e d w a t e r a n d 6 . 5 g c o n t a m i n a t e d f i s h a n d s h e l l f i s h p e r d a y .
l ( b ) V a l u e s b a s e d u p o n e x p o s u r e t o 6 . 5 g c o n t a m i n a t e d f i s h a n d s h e l l f i s h o n l y p e r d a y .
l ( c ) V a l u e s b a s e d u p o n e x p o s u r e t o 2 l i t r e s c o n t a m i n a t e d w a t e r o n l y p e r d a y .
l ( d ) V a l u e s b a s e d u p o n a c o m p o s i t e n u m b e r ( m e a n o f r i s k e s t i m a t e s ) d e v e l o p e d f r o m a n i m a l d a t a .
l ( e ) V a l u e s b a s e d u p o n e x p o s u r e t o 2 l i t r e s c o n t a m i n a t e d w a t e r o n l y p e r d a y a n d c a l c u l a t e d f r o m d a t a p u b l i s h e d i n U . S . E P A A m b i e n t W a t e r Q u a l i t y
C r i t e r i a d o c u m e n t s .
2 . A m b i e n t w a t e r c r i t e r i a p r o v i d e m a x i m u m c o n c e n t r a t i o n s o f a g e n t s i n a m b i e n t w a t e r , a b o v e w h i c h h e a l t h c o n s e q u e n c e s m a y b e u n a c c e p t a b l e .
2 ( a ) V a l u e s b a s e d u p o n e x p o s u r e t o 2 l i t r e s c o n t a m i n a t e d w a t e r a n d 6 . 5 g c o n t a m i n a t e d f i s h a n d s h e l l f i s h p e r d a y .
2 ( b ) V a l u e s b a s e d u p o n e x p o s u r e t o 6 . 5 g c o n t a m i n a t e d f i s h a n d s h e l l f i s h o n l y p e r d a y .
2 ( c ) V a l u e s b a s e d u p o n e x p o s u r e t o 2 l i t r e s c o n t a m i n a t e d w a t e r o n l y p e r d a y .
2 ( d ) C r i t e r i a b a s e d u p o n o r g a n o l e p t i c p r o p e r t i e s o n l y .
3 . D r i n k i n g w a t e r g u i d e l i n e s p r o v i d e m a x i m u m c o n c e n t r a t i o n s o f a g e n t s i n f i n i s h e d d r i n k i n g w a t e r , a b o v e w h i c h h e a l t h c o n s e q u e n c e s m a y b e
u n a c c e p t a b l e .
3 ( a ) W H O - a s s u m e s a w e i g h t o f 6 0 k g f o r a n a d u l t .
3 ( b ) S N A E L — s u g g e s t e d n o a d v e r s e e f f e c t l e v e l — b a s e d o n c o n s u m p t i o n o f 2 L d r i n k i n g w a t e r p e r d a y b y a 7 0 k g a d u l t .
3 ( c ) S N A R L u ( M A S - d e r i v e d ) — s u g g e s t e d n o a d v e r s e r e s p o n s e l e v e l b a s e d o n c o n s u m p t i o n o f 2 L d r i n k i n g w a t e r p e r d a y b y a 7 0 k g a d u l t .
3 ( d ) S N A R L — ( E P A — d e r i v e d ) — s u g g e s t e d n o a d v e r s e r e s p o n s e l e v e l b a s e d o n c o n s u m p t i o n o f l L d r i n k i n g w a t e r p e r d a y b y a 1 0 k g c h i l d .
3 ( e ) M A C — ( N H W ~ d e r i v e d )
— m a x i m u m a l l o w a b l e c o n c e n t r a t i o n .
3 ( f )
C r i t e r i a
b a s e d o n o r g a n o l e p t i c
p r o p e r t i e s
o n l y .
3 ( g ) N E L — n o e f f e c t l e v e l s e t b y W H O — s i m i l a r t o n o o b s e r v e d e f f e c t l e v e l .
4 .
A D I — A c c e p t a b l e D a i l y I n t a k e :
4 ( a )
e x p r e s s e d a s a m a x i m u m t o l e r a b l e d a i l y i n t a k e .
‘ 4
4 ( b )
p r o v i s i o n a l
o n l y .
5 .
R e f e r e n c e s :
E P A — P B S e r i e s
U S E P A A m b i e n t D r i n k i n g W a t e r Q u a l i t y C r i t e r i a D o c u m e n t s . ( R e p o r t l o c a t o r n u m b e r ) .
E P A ~ H A / S N A R L S u g g e s t e d N o A d v e r s e R e s p o n s e L e v e l — f r o m A d v i s o r y O p i n i o n , O f f i c e o f D r i n k i n g H a t e r , U . S . E P A .
N A S - D W H
N a t i o n a l A c a d e m y o f S c i e n c e — D r i n k i n g W a t e r a n d H e a l t h .
N H W — C a n D W G — N a t i o n a l H e a l t h a n d W e l f a r e - C a n a d i a n D r i n k i n g W a t e r G u i d e l i n e s , l 9 7 8 .
W H O - E F A C
— W o r l d H e a l t h O r g a n i z a t i o n — E v a l u a t i o n o f C e r t a i n F o o d A d d i t i v e s a n d C o n t a m i n a n t s — T w e n t y n e i g h t h R e p o r t o f t h e
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a b l
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f I
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M a x
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m D
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v E
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h
i n
s p e
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T o
a c c
o m p
l i s
h t h
i s
o b j
e c t
i v e
, t h
e C
o m m
i t t
e e h
a s
d e r
i v e
d i
n t e
r i m
m a x
i m u
m d
a i l
y e
x p o
s u r
e l
i m i
t s
f o r
e x p
o s u
r e
f r o
m a
l l
s o u
r c e
s
b y u s i
n g e x i
s t i
n g
v a l
u e s f o r ' r i
s k l e v e
l s '
( f o
r m e
r l y
V S D
)
a n d A 0 1
5 , o r b y a p p
l y i
n g
u n c
e r t
a i n
t y
f a c
t o r
s
t o
n o —
o b s
e r v
e d —
a d v
e r s
e — e
f f e
c t l e
v e l
s (
N O A
E L s
) w
h e n
r i s
k l
e v e
l s
a n d
A 0 1
v a l
u e s w e r
e n o t a v a
i l a
b l e
.
T h e C o m m i t t e e a p p l i e d t h e f o l l o w i n g c r i t e r i a w h e n d e v e l o p i n g i n t e r i m
m a x i m u m d a i l y e x p o s u r e l i m i t s :
° W h e n s e v e r a l r i s k a s s e s s m e n t v a l u e s w e r e a v a i l a b l e , t h e
C o m m i t t e e s e l e c t e d t h e m o s t c o n s e r v a t i v e a s s e s s m e n t u n l e s s t h a t
a s s e s s m e n t w a s o l d , h a d b e e n u p d a t e d o r n e w d a t a w e r e a v a i l a b l e
u p o n w h i c h a r e a s s e s s m e n t c o u l d b e b a s e d .
° T h e r i s k l e v e l u s e d w a s l 0 ' 5 , i . e . a n e x c e s s c a n c e r r i s k o f
o n e i n o n e h u n d r e d t h o u s a n d .
° I n t e r i m l i m i t s a r e p r o v i d e d f o r 7 0 k g a d u l t s . W h e n a n a v e r a g e
a d u l t b o d y w e i g h t o f 6 0 k g w a s u s e d b y a n a g e n c y t o d e v e l o p a
r i s k n u m b e r ( e . g . W H O ) , t h i s h a s b e e n n o t e d b u t n o c o n v e r s i o n
f a c t o r a p p l i e d .
° D u e t o t h e i n h e r e n t u n c e r t a i n t y i n e s t i m a t i n g ' r i s k l e v e l s ' a n d
A D I v a l u e s , t h e i n t e r i m l i m i t s p r o v i d e d h a v e o n l y b e e n e x p r e s s e d
t o t w o s i g n i f i c a n t f i g u r e s .
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L a k e s
b a s i n
( T a b l e
1 . 1 ) :
°
c o n s u m p t i o n o f 2 0 0 9 f i s h p e r a d u l t p e r w e e k ;
c o n s u m p t i o n
o f 2 . 0
L w a t e r
p e r
a d u l t
p e r
d a y ;
a d u l t s
w e i g h
7 0 k g .
0
O
I n
t h i s
r e p o r t ,
t h e
C o m m i t t e e
h a s
c h o s e n
l / l O t h
o f
t h e
i n t e r i m
m a x i m u m
d a i l y
e x p o s u r e
l i m i t a s a n e x p o s u r e l e v e l o f c o n c e r n ,
i n p a r t
b e c a u s e , f o r m a n y c h e m i c a l s , i n t a k e f r o m o t h e r s o u r c e s ( i . e .
o t h e r
f o o d s t u f f s , c o n s u m e d l i q u i d a n d a i r ) m a y b e s i g n i f i c a n t a n d t o a l l o w
f o r
m o r e
s t r i n g e n t r e g u l a t i o n b y
t h e
j u r i s d i c t i o n s i n
p r o t e c t i n g
s e n s i t i v e s u b g r o u p s o r p o p u l a t i o n s w i t h h i g h e r — t h a n - a v e r a g e e x p o s u r e .
I f h u m a n e x p o s u r e t o a c h e m i c a l
( f r o m c o n s u m p t i o n o f w a t e r o r f i s h )
a t a n y t i m e o r l o c a t i o n , e x c e e d s t h i s e x p o s u r e l e v e l o f c o n c e r n , t h e
j u r i s d i c t i o n s
s h o u l d
i m m e d i a t e l y :
°
d e t e r m i n e t h e c u r r e n t c o n c e n t r a t i o n s o f t h e c h e m i c a l i n w a t e r
a n d f i s h i n t h e a r e a o f t h e G r e a t L a k e s b a s i n w h i c h h a s s h o w n
t h i s
c o n t a m i n a t i o n
a n d o t h e r
a r e a s
t h a t
m a y b e s i m i l a r l y
c o n t a m i n a t e d ;
e s t i m a t e t h e t o t a l e x p o s u r e f o r r e s i d e n t s o f t h e a r e a ( s ) f r o m
a l l s o u r c e s ;
e v a l u a t e t h e n e e d f o r a c t i o n t o c o n t r o l s o u r c e s , r e d u c e
e x p o s u r e , o r o b t a i n a d d i t i o n a l t o x i c o l o g y d a t a .
T h e a p p l i c a t i o n o f d r i n k i n g w a t e r g u i d e l i n e s t o c o n t a m i n a n t l e v e l s i n
a m b i e n t w a t e r i n t h e G r e a t L a k e s b a s i n m a y b e v i e w e d b y s o m e a s
u n d u l y c o n s e r v a t i v e . T h e s e a m b i e n t w a t e r s s e r v e , h o w e v e r , a s a
s o u r c e o f d r i n k i n g w a t e r f o r a l a r g e p o p u l a t i o n a n d m o s t o f t h e
c h e m i c a l s c o n s i d e r e d h e r e a r e n o t s p e c i f i c a l l y r e m o v e d b y
c o n v e n t i o n a l w a t e r t r e a t m e n t u n l e s s t h e y a r e b o u n d t o p a r t i c u l a t e s
t h a t a r e r e m o v e d b y c h e m i c a l l y a s s i s t e d f i l t r a t i o n . N h i l e U . S . E P A
A m b i e n t W a t e r C r i t e r i a h a v e n o t b e e n u s e d d i r e c t l y b y t h e C o m m i t t e e
i n t h i s a s s e s s m e n t , t h e y a r e p r o v i d e d w h e n a v a i l a b l e i n T a b l e 1 . 1 a n d
c a n b e u s e d a s a n a d d i t i o n a l m e a s u r e o f c o n c e r n f o r t h e s a f e t y o f
s u r f a c e w a t e r s i n t h e b a s i n . T h e r i s k a s s e s s m e n t s p r o v i d e d i n t h e s e
c r i t e r i a d o c u m e n t s , h o w e v e r , h a v e b e e n u s e d b e c a u s e t h e y c a n b e
a p p l i e d d i r e c t l y t o t h e C o m m i t t e e ' s t a s k .
   
   
  
   
   
 
   
  
  
    
      
  
    
   
    
  
    
   
   
  
 
    
1 . 5 E v a l u a t i o n o f E x p o s u r e D a t a — S o u r c e s o f I n f o r m a t i o n
  
T h e c h e m i c a l s e v a l u a t e d b y t h e C o m m i t t e e w e r e o r i g i n a l l y l i s t e d i n
T a b l e 7 . 3 o f t h e l 9 8 2 A n n u a l R e p o r t o f t h e C o m m i t t e e . T o t h e s e , t h e
C o m m i t t e e h a s n o w a d d e d t h e p e s t i c i d e s a l a c h l o r , s i m a z i n e a n d
t r i f l u r a l i n ( T a b l e l . l ) . T h e s e p e s t i c i d e s h a d b e e n g r o u p e d w i t h
c o m p o u n d s w i t h i n s u f f i c i e n t t o x i c i t y d a t a , h o w e v e r , d a t a h a v e s i n c e
b e c o m e a v a i l a b l e .
U n t i l o n e y e a r a g o t h e C o m m i t t e e o b t a i n e d i n f o r m a t i o n o n t h e k i n d a n d
q u a n t i t i e s o f c h e m i c a l c o n t a m i n a n t s i n t h e G r e a t L a k e s b a s i n f r o m
A p p e n d i x E t o t h e 1 9 7 8 G r e a t L a k e s W a t e r Q u a l i t y B o a r d R e p o r t . I n
A p p e n d i x E , h o w e v e r , q u a n t i t a t i v e d a t a o n m a n y o f t h e n e w l y
d i s c o v e r e d c h e m i c a l s w h i c h a r e o f p r i n c i p a l i n t e r e s t t o t h e C o m m i t t e e
a r e l i m i t e d a n d s p o t t y a n d s o m e t i m e s u n v e r i f i e d . T o b e a b l e t o
e s t i m a t e t h e a c t u a l h e a l t h h a z a r d f r o m t h e s e c h e m i c a l s , t h e C o m m i t t e e
r e q u e s t e d t h a t t h e j u r i s d i c t i o n s p r o v i d e a d d i t i o n a l a n d s p e c i f i c
m o n i t o r i n g d a t a s u i t a b l e f o r u s e i n t h e h e a l t h h a z a r d a s s e s s m e n t
p r o c e s s .
W h i l e w e a r e n o t a w a r e o f d a t a s u p p l i e d b y t h e j u r i s d i c t i o n s
s p e c i f i c a l l y f o r t h i s p u r p o s e , s o m e a d d i t i o n a l i n f o r m a t i o n o n t h e
d i s t r i b u t i o n o f c h e m i c a l s o r i g i n a l l y l i s t e d i n T a b l e 7 . 3 o f t h e
C o m m i t t e e ' s l 9 8 2 A n n u a l R e p o r t i s c o n t a i n e d i n t h e 1 9 8 3 “ I n v e n t o r y o f
C h e m i c a l S u b s t a n c e s I d e n t i f i e d i n t h e G r e a t L a k e s E c o s y s t e m ” w h i c h
w a s p r e p a r e d b y I J C s t a f f . T h i s l i s t i n g , l i k e i t s l 9 7 8 p r e d e c e s s o r ,
i s a c o m p i l a t i o n o f d a t a f r o m m a n y s t u d i e s w h i c h w e r e c o n d u c t e d f o r a
v a r i e t y o f p u r p o s e s ; i t c a n n o t s u b s t i t u t e f o r a s y s t e m a t i c s e a r c h f o r
t h e c o m p o u n d s n a m e d i n T a b l e 7 . 3 . I n t h e l 9 8 3 I n v e n t o r y , h o w e v e r ,
g r e a t e r e m p h a s i s i s p l a c e d o n q u a n t i t a t i v e d a t a a n d m o r e a c c u r a t e
d o c u m e n t a t i o n o f d a t a s o u r c e s i s c i t e d . F r e q u e n t l y , m e a n a n d m e d i a n
v a l u e s a n d c o n c e n t r a t i o n r a n g e s e n c o u n t e r e d a r e g i v e n . T h e l 9 8 3
I n v e n t o r y , h o w e v e r , i s n o t a n e x t e n s i o n o f A p p e n d i x E b e c a u s e i t d o e s
n o t r e p e a t i n f o r m a t i o n c o n t a i n e d i n A p p e n d i x E a n d b e c a u s e n o t a l l
s t u d i e s o r s u r v e y s w e r e c o n t i n u a t i o n s o f e a r l i e r e f f o r t s . T h e r e f o r e ,
i f s e v e r a l c h e m i c a l s l i s t e d i n T a b l e 7 . 3 o f t h e l 9 7 8 A p p e n d i x E a r e
n o t l i s t e d i n t h e 1 9 8 3 I n v e n t o r y t h i s d o e s n o t i m p l y t h a t t h e s e
c h e m i c a l s h a v e d i s a p p e a r e d f r o m t h e G r e a t L a k e s b a s i n e c o s y s t e m .
C h l o r i n a t e d o r g a n i c s o l v e n t s a n d t h e i r b r e a k d o w n p r o d u c t s ( e . g .
c a r b o n t e t r a c h l o r i d e , l , 2 - d i c h l o r o e t h a n e , l , 2 — d i c h l o r o e t h e n e ,
t r i c h l o r o e t h e n e , t e t r a c h l o r o e t h e n e , v i n y l c h l o r i d e ) h a v e b e e n f o u n d
i n a n i n c r e a s i n g n u m b e r o f l o c a t i o n s a s s o c i a t e d w i t h h i s t o r i c a l w a s t e
d i s p o s a l s i t e s w i t h i n t h e G r e a t L a k e s b a s i n . E x p o s u r e t o t h e s e
c h e m i c a l s v i a g r o u n d w a t e r m a y b e m o r e s i g n i f i c a n t t h a n e x p o s u r e 1 1 a
s u r f a c e w a t e r a n d s h o u l d b e c a r e f u l l y m o n i t o r e d .
T h e C o m m i t t e e a l s o r e a l i z e s t h a t t h e i n f o r m a t i o n i n b o t h t h e l 9 7 8
A p p e n d i x E a n d t h e T 9 8 3 I n v e n t o r y m e r e l y i n d i c a t e t h a t c o n t a m i n a t i o n
m a y h a v e e x i s t e d a t s o m e t i m e i n t h e p a s t i n s o m e l o c a t i o n ( s ) .
W h e t h e r t h e c o n t a m i n a t i o n e v e r e x i s t e d , s t i l l e x i s t s , h a s i n c r e a s e d
1 0
 o r
d i m i n i s h e d ,
o r
h a s
b e c o m e
m o r e
w i d e s p r e a d
o r
m o r e
l o c a l i z e d ,
r e m a i n s
t o b e d e t e r m i n e d .
T h e C o m m i t t e e
d o e s
s h o w ,
h o w e v e r ,
t h e
f i r s t
a p p l i c a t i o n
o f
a m e t h o d o l o g y
b y w h i c h
t h e C o m m i s s i o n ,
u s i n g
c u r r e n t
m o n i t o r i n g
d a t a ,
m a y
i n
t h e
f u t u r e
a l e r t
t h e
j u r i s d i c t i o n s
t o
p o t e n t i a l
p r o b l e m
a r e a s .
l l
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P e s t i c i d e s
A l a c h l o r
( 2 — c h l o r o — 2 ' 6 ' - d i e t h y l — N — ( m e t h y l o x y 1 m e t h y l ) — a c e t a n i l i d e )
( C A S 1 5 9 7 2 — 6 0 - 8 )
T h e U . S . N a t i o n a l A c a d e m y o f S c i e n c e s ( N A S ) h a s
p u b l i s h e d a n A D I o f 0 . 1 m g / k g — b w / d a y . T h e i r s u g g e s t e d
n o - a d v e r s e - e f f e c t s l e v e l f o r a l a c h l o r i n d r i n k i n g w a t e r
i s 0 . 7 m g / L b a s e d o n d r i n k i n g w a t e r c o n t r i b u t i n g 2 0 % o f
t h e t o t a l i n t a k e . H e a l t h a n d W e l f a r e C a n a d a ( 1 9 8 4 ) h a s
r e c e n t l y a n n o u n c e d a n i n t e r i m d r i n k i n g w a t e r g u i d e l i n e
o f 5 p g / L . B a s e d o n t h e s a m e a s s u m e d c o n t r i b u t i o n o f
d r i n k i n g w a t e r t o t o t a l i n t a k e a s g i v e n b y t h e W H O ,
a d u l t i n t a k e s h o u l d n o t e x c e e d 0 . 5 m g / d a y . T h e
C o m m i t t e e c h o s e a n i n t e r i m m a x i m u m d a i l y e x p o s u r e l i m i t
o f 0 . 5 m g / a d u l t .
A l a c h l o r i s a p e s t i c i d e u s e d p r i m a r i l y i n t h e L a k e E r i e
a n d L a k e O n t a r i o b a s i n s . I t h a s b e e n f o u n d i n
t r i b u t a r i e s o f L a k e s O n t a r i o , E r i e , S t . C l a i r a n d H u r o n
i n c o n c e n t r a t i o n s w h i c h a r e m o s t l y b e l o w 1 p g / L b u t
o c c a s i o n a l l y , p a r t i c u l a r l y i n t h e S a n d u s k y a n d M a u m e e
R i v e r b a s i n s , h a s r e a c h e d m e a n c o n c e n t r a t i o n s o f 1 , 1 0
a n d e v e n 1 0 0 p g / L ( 1 9 8 3 I n v e n t o r y , R e f . n o . 1 2 4 ) .
A l a c h l o r h a s n o t b e e n r e p o r t e d i n f i s h .
° T h e C o m m i t t e e c o n c l u d e s t h a t t h e l e v e l s o f a 1 a c h 1 0 r
r e p o r t e d i n s u r f a c e w a t e r o f s o m e r i v e r b a s i n s a r e a t
a l e v e l o f c o n c e r n f o r h u m a n h e a l t h . F u r t h e r
s u r v e i l l a n c e a n d a s s e s s m e n t i n t h e s e a r e a s a r e
w a r r a n t e d .
B a c k g r o u n d M a t e r i a l :
H e a l t h a n d W e l f a r e C a n a d a , 1 9 8 4 . C a n a d i a n D r i n k i n g
W a t e r G u i d e l i n e s . N H N , O t t a w a , O N .
N a t i o n a l A c a d e m y o f S c i e n c e s , 1 9 7 7 . D r i n k i n g W a t e r a n d
H e a l t h . V o l . 1 . W a s h i n g t o n , D . C .
1 2
 E n d o s u l f a n ( C A S l 1 5 — 2 9 - 7 )
B o t h
t h e
F A O / N H O
a n d
t h e
U . S .
E P A
h a v e
e s t a b l i s h e d
A D I
v a l u e s
f o r
t h i s
c h e m i c a l .
F o r
a
7 0
k g
a d u l t ,
t h e s e
A D I
v a l u e s
a r e
0 . 5 3
m g / d a y
( F A O )
a n d
0 . 2 8
m g / d a y
( E P A ) ,
r e s p e c t i v e l y .
T h e
C o m m i t t e e
c h o s e
a n
i n t e r i m
m a x i m u m
d a i l y
e x p o s u r e
l i m i t
o f
2 8 0
p g / a d u l t
b a s e d
o n
t h e
s l i g h t l y m o r e
c o n s e r v a t i v e E P A
v a l u e .
T h i s
p e s t i c i d e
h a s
b e e n
r e p o r t e d ,
o v e r
t h e
y e a r s ,
i n
n u m e r o u s
a n a l y s e s
o f
a m b i e n t
w a t e r
a n d
r a i n
i n
l a r g e
p a r t s
o f
t h e
G r e a t
L a k e s
b a s i n .
I t
a p p e a r s ,
h o w e v e r ,
t h a t c o n c e n t r a t i o n s a r e d e c r e a s i n g ( 1 9 7 8 A p p e n d i x E
y s .
l 9 8 3
I n v e n t o r y ) .
E n d o s u l f a n h a s
n o t
b e e n
r e p o r t e d i n
f i s h .
°
T h e
C o m m i t t e e
c o n c l u d e s
t h a t
t h e
c o n c e n t r a t i o n s
r e p o r t e d
i n
w a t e r
a r e
b e l o w
a l e v e l
o f c o n c e r n
f o r
h u m a n
h e a l t h ,
n e v e r t h e l e s s ,
m o n i t o r i n g
f o r
t h i s
c o m p o u n d
s h o u l d
c o n t i n u e
t o e n s u r e
t h a t
c o n c e n t r a t i o n s
c o n t i n u e
t o d e c l i n e .
B a c k g r o u n d M a t e r i a l :
U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , l 9 8 0 . A m b i e n t
W a t e r Q u a l i t y C r i t e r i a f o r E n d o s u l f a n . U . S . E P A ,
W a s h i n g t o n , D . C . ( P B 8 l — l l 7 5 7 4 L
l 3
 
  
 
H e
x a
c h
l o
r o
b e
n z
e n
e
( H
C B
)
( C
A S
1 1
8 —
7 4
— 1
) .
T h
e
W H
O
o r
i g
i n
a l
l y
i s
s u
e d
a
c o
n d
i t
i o
n a
l
A D
I
f o
r
H C
B
o f
0 .
6
p g
/ k
g —
b w
/ d
a y
a n
d
t h
e
N A
S
( 1
9 7
7 )
a n
A D
I
o f
l
p g
/ k
g -
b w
/ d
a y
b a
s e
d
o n
s u
b c
h r
o n
i c
e x
p o
s u
r e
s
o f
r a
t s
a n
d
d a
t a
o b
t a
i n
e d
f r
o m
a c
c i
d e
n t
a l
h u
m a
n
e x
p o
s u
r e
s .
H C
B
h a
s
s i
n c
e
b e
e n
s h
o w
n
t o
b e
a
p o
t e
n t
h e
p a
t o
c a
r c
i n
o g
e n
a n
d
r e
c e
n t
l y
,
r i
s k
a s
s e
s s
m e
n t
s
h a
v e
b e
e n
a p
p l
i e
d
t o
c a
n c
e r
b i
o a
s s
a y
d a
t a
f r
o m
m o
u s
e
a n
d
h a
m p
s t
e r
s t
u d
i e
s .
T h
e
W H
O
( 1
9 8
4 )
h a
s
e s
t i
m a
t e
d
a n
i n
c r
e a
s e
d
l i
f e
t i
m e
c a
n c
e r
r i
s k
o f
1 0
" 5
f r
o m
e x
p o
s u
r e
t o
d r
i n
k i
n g
w a
t e
r
c o
n t
a i
n i
n g
0 .
0 1
p g
/ L
( 6
0
k g
a d
u l
t
c o
n s
u m
i n
g
2 L
/ d
) .
T h
e
N A
S
( 1
9 8
3 )
a s
s e
s s
m e
n t
i n
d i
c a
t e
s
t h
a t
a
s i
m i
l a
r
r i
s k
( 1
0 '
5 )
i s
l i
k e
l y
t o
e x
i s
t
a t
2 .
7
p g
/ L
( 7
0
k g
a d
u l
t
c o
n s
u m
i n
g
2 L
/ d
) .
P u
b l
i s
h e
d
r i
s k
a s
s e
s s
m e
n t
d a
t a
o f
t h
e
U .
S .
E P
A
c a
n
b e
u s
e d
t o
c a
l c
u l
a t
e
a
1 0
‘ 5
i n
c r
e a
s e
d
c a
n c
e r
r i
s k
a t
0 .
2 2
p g
/ L
.
T h
e
C o
m m
i t
t e
e
c h
o s
e
a n
i n
t e
r i
n i
m a
x i
m u
m
d a
i l
y
e x
p o
s u
r e
l i
m i
t
o f
0 .
0 2
p g
/ a
d u
l t
b a
s e
d
o n
t h
e
m o
r e
c o
n s
e r
v a
t i
v e
a s
s e
s s
m e
n t
o f
t h
e
W H
O .
T h
i s
c o
n t
a m
i n
a n
t
i s
f o
u n
d
e x
t e
n s
i v
e l
y
i n
w a
t e
r
a n
d
f i
s h
i n
t h
e
G r
e a
t
L a
k e
s .
T h
e
h i
g h
e s
t
c o
n c
e n
t r
a t
i o
n s
m o
s t
r e
c e
n t
l y
o b
s e
r v
e d
i n
f i
s h
a r
e
0 .
0 3
m g
/ k
g
i n
n o
r t
h e
r n
L a
k e
H u
r o
n
( 1
9 8
3
I n
v e
n t
o r
y ,
R e
f s
.
n o
s .
2 ,
3 7
, 9
1 )
,
0 .
1 1
m g
/ k
g
a n
d
0 .
2 3
m g
/ k
g
i n
e a
s t
e r
n
L a
k e
O n
t a
r i
o
( O
s w
e g
o a
n d
C a
p e
V i
n c
e n
t ,
1 9
8 3
I n
v e
n t
o r
y ,
R e
f .
n o
.
3 7
)
a n
d
0 .
0 3
m g
/ k
g
( s
o u
t h
e r
n L
a k
e
M i
c h
i g
a n
, 1
9 8
3
I n
v e
n t
o r
y ,
R e
f .
n o
.
2 8
) .
C o
n c
e n
t r
a t
i o
n s i
n
m o
s t
o p
e n
l a
k e
w a
t e
r s
a r
e
a t
o r
b e
l o
w
1
n g
/ L
;
h o
w e
v e
r ,
m e
a n
c o
n c
e n
t r
a t
i o
n s i
n
p a
r t
s o
f
t h
e
N i
a g
a r
a R
i v
e r
,
L a
k e
O n
t a
r i
o a
n d
t r
i b
u t
a r
i e
s t
o
L a
k e
S u
p e
r i
o r
h a
v e
r e
a c
h e
d 2
0 ,
2 7
a n
d
1 5
n g
/ L
,
r e
s p
e c
t i
v e
l y
( 1
9 8
3
I n
v e
n t
o r
y ,
R e
f .
2 a n
d
1 5
0 )
.
°
T h
e
C o
m m
i t
t e
e c o
n c
l u
d e
s t h
a t
t h
e
c o
n c
e n
t r
a t
i o
n s o
f
H C
B
r e
p o
r t
e d
i n
f i
s h
a n
d
w a
t e
r
a r
e
a t
a
l e
v e
l
o f
c o
n c
e r
n f o
r h
u m
a n
h e
a l
t h
. C
a r
e f
u l
e v
a l
u a
t i
o n o
f
t h
e
c o
n c
e n
t r
a t
i o
n s o f
H C
B i
n t
h e
s e a
r e
a s i
s n
e e
d e
d .
B a c k g r o u n d M a t e r i a l :
N a
t i
o n
a l
A c
a d
e m
y
o f
S c
i e
n c
e s
,
1 9 7
7 .
D r
i n
k i
n g
W a
t e
r
a n d
H e
a l
t h
.
V o l
.
1 . W a
s h
i n
g t
o n
,
D . C
.
N a
t i
o n
a l
A c
a d
e m
y
o f
S c
i e
n c
e s
,
1 9 8
3 .
D r
i n
k i
n g
W a
t e
r
a n d
H e
a l
t h
.
V o l
.
5 .
N A S
,
W a
s h
i n
g t
o n
,
D . C
.
U . S
.
E n
v i
r o
n m
e n
t a
l
P r
o t
e c
t i
o n
A g
e n
c y
,
1 9 8
0 .
A m
b i
e n
t
W a
t e
r
Q u
a l
i t
y
C r
i t
e r
i a
f o r
H e
x a
c h
l o
r o
b e
n z
e n
e .
U . S
.
E P A
,
W a
s h
i n
g t
o n
,
D . C
.
( P B
8 1
— 1
1 7
3 9
2 )
.
W o
r l
d
H e
a l
t h
O r
g a
n i
z a
t i
o n
,
1 9 8
4 .
G u
i d
e l
i n
e s
f o
r
D r
i n
k i
n g
W a
t e
r
Q u
a l
i t
y ,
V o l
.
1 .
W H O
,
G e
n e
v a
.
1 4
 O x y c h l o r d a n e
( C A S
2 7 3 0 4 — l 3 — 8 )
T h i s
m e t a b o l i t e
o f
t h e
p e s t i c i d e
c h l o r d a n e
h a s
n o t
b e e n
r i g o r o u s l y
t e s t e d
f o r
i t s
c h r o n i c
t o x i c i t y ;
h o w e v e r ,
i t
i s
k n o w n
t o
b e
m o r e
a c u t e l y
t o x i c
t h a n
i t s
p a r e n t
c o m p o u n d .
C h l o r d a n e
i s
a
h e p a t o c a r c i n o g e n i n
m i c e .
P a s t
A D I
( W H O )
a n d
S N A R L
( U . S .
E P A )
v a l u e s
w e r e
b a s e d
o n
u n c e r t a i n t y f a c t o r s
b e f o r e
t h e
c a r c i n o g e n i c i t y o f
c h l o r d a n e w a s
e s t a b l i s h e d . V a l u e s f o r
c o n c e n t r a t i o n s i n
d r i n k i n g
w a t e r
t h a t
a r e
a s s o c i a t e d w i t h
a n
i n c r e a s e d
l i f e t i m e c a n c e r r i s k o f
l O — 5
c a n
b e
c a l c u l a t e d f r o m
p u b l i s h e d U . S . E P A d a t a a t
0 . 2 2 p g / L .
T h e C o m m i t t e e
c h o s e a n
i n t e r i m m a x i m u m d a i l y e x p o s u r e l i m i t o f
0 . 4 4
p g
o x y c h l o r d a n e / a d u l t
b a s e d o n
t h e U . S . E P A r i s k
a s s e s s m e n t
f o r
c h l o r d a n e .
O x y c h l o r d a n e c o n c e n t r a t i o n s h a v e b e e n d e t e r m i n e d i n
n u m e r o u s
f i s h
s a m p l e s .
T h e
h i g h e s t
c o n c e n t r a t i o n s
w e r e
f o u n d
i n
f i s h
f r o m
t h e
c e n t r a l
a n d
s o u t h e r n
b a s i n s
o f
L a k e M i c h i g a n a n d t h e o p e n w a t e r s o f L a k e S u p e r i o r ( 0 . l
m g / k g , 1 9 7 8 A p p e n d i x E ) . O t h e r m e a n v a l u e s f r o m a
s e r i e s o f m e a s u r e m e n t s f r o m f i s h i n L a k e S u p e r i o r ,
n o r t h e r n L a k e M i c h i g a n a n d w e s t e r n L a k e O n t a r i o a r e
s i m i l a r ( 0 . 0 2 t o O . l m g / k g , l 9 8 3 I n v e n t o r y , R e f . n o . 2 8 ) .
° T h e C o m m i t t e e c o n c l u d e s t h a t c o n c e n t r a t i o n s
r e c o m m e n d e d i n f i s h a r e a t a l e v e l o f c o n c e r n f o r
h u m a n h e a l t h . F u r t h e r s u r v e i l l a n c e a n d a s s e s s m e n t i s
w a r r a n t e d i n t h e s e a r e a s .
B a c k g r o u n d M a t e r i a l :
U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , 1 9 8 0 . A m b i e n t
W a t e r Q u a l i t y C r i t e r i a f o r C h l o r d a n e . U . S . E P A ,
W a s h i n g t o n , D . C . ( P B 8 l — l l 7 3 8 4 ) .
U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , l 9 8 l ( D r a f t ) .
H e a l t h A d v i s o r y , U . S . E P A , W a s h i n g t o n , D . C .
1 5
    
 
   
P e n t a c h l o r o p h e n o l ( P C P ) ( C A S 8 7 — 8 6 — 5 ) .
P e n t a c h l o r o p h e n o l h a s s y s t e m i c e f f e c t s o n k i d n e y a n d
l i v e r a n d h a s b e e n f o u n d t o b e e m b r y o t o x i c b u t n o t
t e r a t o g e n i c i n a n i m a l e x p e r i m e n t s . C a r c i n o g e n i c i t y
s t u d i e s h a v e n o t i n d i c a t e d t h a t P C P i s a c a r c i n o g e n ;
h o w e v e r , i t i s f r e q u e n t l y c o n t a m i n a t e d w i t h h i g h e r
c h l o r i n a t e d ( C 9 6 _ 8 ) d i b e n z o — p — d i o x i n s a n d
d i b e n z o f u r a n s . B o t h t h e W H O a n d t h e N A S h a v e p r o p o s e d
a n A D I o f 3 p g / k g — b w / d a y ( l 9 8 4 ) . M o s t d r i n k i n g w a t e r
g u i d e l i n e s f o r p h e n o l s a r e b a s e d o n a e s t h e t i c f a c t o r s
( u n a c c e p t a b l e t a s t e a n d o d o u r ) . T h e c u r r e n t W H O
g u i d e l i n e i s l 0 p g / L . T h e C o m m i t t e e c h o s e a n i n t e r i m
m a x i m u m d a i l y e x p o s u r e l i m i t o f 0 . 2 1 m g / a d u l t b a s e d o n
t h e W H O a n d N A S v a l u e s f o r a n A D I .
T h e h i g h e s t r e p o r t e d c o n c e n t r a t i o n s o f p e n t a c h l o r o p h e n o l
i n t h e t w o l i s t i n g s f o r t h e G r e a t L a k e s b a s i n w e r e 8 . 5
p g / L i n t h e l o w e r N i a g a r a R i v e r i n T 9 7 9 ( 1 9 8 3
I n v e n t o r y , R e f . n o . 2 7 ) a n d l 5 5 p g / k g i n y e l l o w p e r c h
a n d 2 6 0 p g / k g i n b r o w n b u l l h e a d c a u g h t i n T 9 7 8 i n t h e
B a y o f Q u i n t e , L a k e O n t a r i o ( F o x a n d J o s h i , T 9 8 4 ) .
° T h e C o m m i t t e e c o n c l u d e s t h a t t h e c o n c e n t r a t i o n s
r e p o r t e d i n t h e t w o i n v e n t o r i e s a r e j u s t b e l o w a
l e v e l o f c o n c e r n f o r h u m a n h e a l t h . H o w e v e r , t h i s
c o m p o u n d i s s t i l l w i d e l y u s e d a n d c o n t i n u e d
s u r v e i l l a n c e i s d e s i r a b l e . F u r t h e r m o r e , P C P l e v e l s
m a y s e r v e a s a u s e f u l i n d i c a t o r o f c o n t a m i n a t i o n w i t h
c h l o r i n a t e d d i b e n z o — p — d i o x i n s a n d d i b e n z o f u r a n s .
B a c k g r o u n d M a t e r i a l :
F o x , M . E . a n d S . R . J o s h i , l 9 8 4 . J . G r e a t L a k e s R e s .
l 0 : l 9 0 — l 9 6 .
N a t i o n a l A c a d e m y o f S c i e n c e s , l 9 7 7 . D r i n k i n g W a t e r a n d
H e a l t h . V o l . T . W a s h i n g t o n , D . C .
U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , 1 9 8 0 . A m b i e n t
W a t e r Q u a l i t y C r i t e r i a f o r P e n t a c h l o r o p h e n o l . U . S .
E P A , W a s h i n g t o n , D . C . ( P B 8 l — l l 7 7 6 4 ) .
W o r l d H e a l t h O r g a n i z a t i o n , 1 9 8 4 . G u i d e l i n e s f o r D r i n k i n g
W a t e r Q u a l i t y , V o l . 1 . W H O , G e n e v a .
 S i m a z i n e
( 2 — c h l o r o — 4 , 6 — b i s ( e t h y l a m i n o ) — S — t r i a z i n e )
( C A S
1 2 2 — 3 4 — 9 ) .
T h e
N A S
h a s
p u b l i s h e d
a n
A D I
f o r
s i m a z i n e
o f
0 . 2 l 5
m g / k g - b w / d a y .
B a s e d
o n
2
L
o f
w a t e r
p e r
d a y
a n d
2 0 %
o f
t h e
d a i l y
i n t a k e
o f
s i m a z i n e
f r o m
w a t e r ,
t h e
s u g g e s t e d
n o — a d v e r s e — e f f e c t
l e v e l
f o r
a n
a d u l t
i s
l
5 0 5
m g / L
( N A S ) . T h e C o m m i t t e e c h o s e a n
i n t e r i m m a x i m u m d a i l y
e x p o s u r e l i m i t
o f
l 5
m g / a d u l t b a s e d
o n
t h e
A D I
p r o p o s e d
b y t h e
N A S .
T h e
c o n c e n t r a t i o n s
o f
t h i s
p e s t i c i d e
i n
w a t e r
h a v e
b e e n
e x t e n s i v e l y
s t u d i e d
t h r o u g h o u t
t h e
b a s i n .
A c c o r d i n g
t o
t h e
1 9 8 3 I n v e n t o r y , m o r e t h a n h a l f t h e s a m p l e s t a k e n i n
t r i b u t a r i e s t o
s e v e r a l
o f
t h e
l a k e s
s h o w e d
m e a s u r a b l e
c o n c e n t r a t i o n s . E x c e p t f o r o n e i s o l a t e d m e a s u r e m e n t o f
l O
p g / L ,
t h e
v a l u e s
a r e
b e l o w
2
p g / L
a n d
m o s t l y
b e t w e e n 0 . 2
a n d
0 . 0 2
p g / L .
S i m a z i n e h a s
n o t
b e e n
r e p o r t e d
i n f i s h .
°
T h e C o m m i t t e e c o n c l u d e s t h a t t h e
c o n c e n t r a t i o n s o f
s i m a z i n e r e p o r t e d i n w a t e r i n t h e 1 9 8 3 I n v e n t o r y a r e
n o t
a t a l e v e l
o f c o n c e r n
f o r
h u m a n
h e a l t h .
B a c k g r o u n d M a t e r i a l :
N a t i o n a l A c a d e m y o f S c i e n c e s , 1 9 7 7 . D r i n k i n g W a t e r a n d
H e a l t h . V o l . 1 . W a s h i n g t o n , D . C .
l 7
 
  
 
  
2 ,
4 ,
5 —
T r
i c
h l
o r
o p
h e
n o
x y
a c
e t
i c
a c
i d
( 2 , 4 , 5 — T )
( C A S 9 3 — 7 6 — 5 )
 
T h
e
N A
S
( l
9 7
7 )
p r
o p
o s
e d
a n
A D
I
f o
r
2 ,
4 ,
5 —
T
o f
0 .
1
m g
/ k
g —
b w
/ d
a y
b a
s e
d
o n
a n
i m
a l
a n
d
h u
m a
n
t o
x i
c i
t y
d a
t a
.
T h
e
s u
g g
e s
t e
d
n o
— a
d v
e r
s e
— e
f f
e c
t
l e
v e
l
f o
r
a d
u l
t s
c o
n s
u m
i n
g
2
L
w a
t e
r
p e
r
d a
y
a n
d
d e
r i
v i
n g
2 0
%
o f
t h
e i
r
i n
t a
k e
f r
o m
w a
t e
r
i s
0 .
7
m g
/ L
( N
A S
) .
T h
e
C o
m m
i t
t e
e
c h
o s
e
a n
i n
t e
r i
m
m a
x i
m u
m
d a
i l
y
e x
p o
s u
r e
l i
m i
t
o f
7 .
0
m g
/ a
d u
l t
b a
s e
d
o n
t h
e
A D
I
o f
t h
e
N A
S .
M a
x i
m u
m
r e
p o
r t
e d
c o
n c
e n
t r
a t
i o
n s
i n
w a
t e
r
o f
t h
i s
c o
m p
o u
n d
a r
e
3 0
0
t o
8 0
0
n g
/ L
,
w i
t h
t h
e
m e
a n
v a
l u
e s
o f
t h
e
s e
v e
r a
l
s e
r i
e s
o f
m e
a s
u r
e m
e n
t s
u n
d e
r
l O
O
n g
/ L
( s
e v
e r
a l
t r
i b
u t
a r
i e
s
t o
L a
k e
s
E r
i e
,
H u
r o
n
a n
d
O n
t a
r i
o ,
T 9
8 3
I n
v e
n t
o r
y )
.
A p
p e
n d
i x
E
( l
9 7
8 )
d o
e s
n o
t
g i
v e
c o
n c
e n
t r
a t
i o
n s
o f
t h
e
c o
m p
o u
n d
i n
w a
t e
r
o r
f i
s h
.
°
T h
e
C o
m m
i t
t e
e
c o
n c
l u
d e
s
t h
a t
c o
n c
e n
t r
a t
i o
n s
o f
2 ,
4 ,
5 —
T
p e
r
s e
r e
p o
r t
e d
i n
w a
t e
r
a r
e
n o
t
a t
a
l e
v e
l
o f
c o
n c
e r
n
f o
r
h u
m a
n
h e
a l
t h
.
P a
s t
c o
n t
a m
i n
a t
i o
n
o f
t h
i s
c o
m p
o u
n d
w i
t h
c h
l o
r i
n a
t e
d
d i
b e
n z
o —
p —
d i
o x
i n
s
a n
d
d i
b e
n z
o f
u r
a n
s
s h
o u
l d
b e
n o
t e
d ,
h e
n c
e
t h
e
p r
e s
e n
c e
o f
2 ,
4 ,
5 —
T
m a
y
i n
d i
c a
t e
e n
v i
r o
n m
e n
t a
l
c o
n t
a m
i n
a t
i o
n
w i
t h
t h
e s
e
c h
e m
i c
a l
s .
B a c k g r o u n d M a t e r i a l :
N a
t i
o n
a l
A c
a d
e m
y
o f
S c
i e
n c
e s
,
l 9
7 7
.
D r
i n
k i
n g
W a
t e
r
a n
d
H e
a l
t h
.
V o
l .
1 .
W a
s h
i n
g t
o n
,
D .
C .
l 8
 T r i f l u r a l i n ( T r e f l a n ;
a / a / a — t r i f l u o r o — 2 , 6 - d i n i t r o — N , N — d i p r o p y l — p — t o l u i d i n e )
( C A S 1 5 8 2 — 0 9 — 8 )
T h e N A S p u b l i s h e d a n A D I o f 0 . l m g / k g — b w / d a y f o r
t r i f l u r a l i n , b a s e d o n a c h r o n i c s t u d y u s i n g t h e d o g a s
t e s t o r g a n i s m . T h e y h a v e c a l c u l a t e d a s u g g e s t e d
n o — a d v e r s e — e f f e c t l e v e l o f 0 . 7 m g / L f o r a n a d u l t b a s e d
o n 2 L o f w a t e r c o n s u m e d p e r d a y a n d 2 0 % o f t h e d a i l y
e x p o s u r e v i a w a t e r . T h e C o m m i t t e e c h o s e a n i n t e r i m
m a x i m u m d a i l y e x p o s u r e l i m i t o f 7 m g / a d u l t b a s e d o n t h e
A D I o f t h e N A S .
T h i s p e s t i c i d e h a s b e e n f o u n d i n s e v e r a l t r i b u t a r i e s t o
L a k e s E r i e a n d M i c h i g a n i n c o n c e n t r a t i o n s o f s e v e r a l
t e n t h s o f l p g / L ( 1 9 8 3 I n v e n t o r y ) . T r i f l u r a l i n h a s
n o t b e e n r e p o r t e d i n f i s h .
° T h e C o m m i t t e e c o n c l u d e s t h a t t h e p u b l i s h e d l e v e l s o f
t r i f l u r a l i n i r i w a t e r a r e n o t a t a l e v e l o f c o n c e r n
f o r h u m a n h e a l t h .
B a c k g r o u n d M a t e r i a l :
N a t i o n a l A c a d e m y o f S c i e n c e s , 1 9 7 7 . D r i n k i n g W a t e r a n d
H e a l t h . V o l . l . W a s h i n g t o n , D . C .
l 9
 
 
 
 l . 6 . 2
H a l o q e n a t e d H y d r o c a r b o n s
C a r b o n t e t r a c h l o r i d e ( C A S 5 6 — 2 3 — 5 )
C a r b o n t e t r a c h l o r i d e c a u s e s l i v e r c a n c e r i n s e v e r a l r o d e n t
s p e c i e s . H e p a t o m a s h a v e b e e n r e p o r t e d i n h a m s t e r s a t
e x p o s u r e s o f l O m g / k g — b w / d a y . T h i s l e v e l h a d p r e v i o u s l y b e e n
i d e n t i f i e d b y A l u m o t e t a 1 . ( 1 9 7 6 , i n C R C , 1 9 8 0 ) a s t h e
l o w e s t n o — o b s e r v e d - e f f e c t l e v e l i n a 2 — y e a r r a t s t u d y . T h e
N A S h a s p u b l i s h e d a v a l u e o f 9 7 p g / d a y f o r a n a d u l t a s
e q u i v a l e n t t o a n i n c r e a s e d c a n c e r r i s k o f l 0 “ 5 . A
s i m i l a r r i s k c a n b e c a l c u l a t e d f r o m p u b l i s h e d U . S . E P A d a t a
a t 8 . 6 p g / d a y . T h e W H O h a s s e t a t e n t a t i v e d r i n k i n g w a t e r
g u i d e l i n e o f 3 p g / L , b a s e d o n c a r c i n o g e n i c i t y d a t a f o r
m i c e . T h e C o m m i t t e e c h o s e a n i n t e r i m m a x i m u m d a i l y e x p o s u r e
l i m i t o f 8 . 6 p g / a d u l t / d a y b a s e d o n t h e U . S . E P A r i s k
a s s e s s m e n t d a t a .
C a r b o n t e t r a c h l o r i d e h a s b e e n d e t e c t e d a t a c o n c e n t r a t i o n o f
4 7 n g / L i n L a k e E r i e ( l 9 7 8 A p p e n d i x E ) a n d a t c o n c e n t r a t i o n s
u p t o 1 8 n g / L i n t h e l o w e r N i a g a r a R i v e r a n d f r o m O t o 2 5
n g / L i n L a k e O n t a r i o ( K a i s e r e t a l . , l 9 8 3 ) . T h e l 9 8 3
I n v e n t o r y ( R e f . n o . 1 4 3 ) l i s t s c o n c e n t r a t i o n s u p t o 4 7 n g / L
i n t w o s e g m e n t s o f L a k e E r i e o f f S a n d u s k y , L o n g P o i n t a n d
E r i e f o r t h e y e a r s 1 9 7 7 a n d l 9 7 8 . T h e G e n e s e e R i v e r a t
R o c h e s t e r s h o w e d a . m e a n c o n c e n t r a t i o n o f 2 p g / L ( 6 s a m p l e s
f r o m 1 9 8 2 , 1 9 8 3 I n v e n t o r y , R e f . n o . 4 5 ) . L e v e l s i n f i s h a r e
n o t r e p o r t e d a n d a r e u n l i k e l y t o b e f o u n d . T h e l o w e r G e n e s e e
R i v e r i s n o t a s o u r c e o f d r i n k i n g w a t e r , b u t f o r m s a p l u m e
a l o n g t h e s o u t h e r n s h o r e o f L a k e O n t a r i o , w h e r e w a t e r s u p p l y
i n t a k e s a r e l o c a t e d .
° T h e C o m m i t t e e c o n c l u d e s t h a t c o n c e n t r a t i o n s o f c a r b o n
t e t r a c h l o r i d e r e p o r t e d i n t h e G e n e s e e R i v e r a r e a t a l e v e l
o f c o n c e r n f o r h u m a n h e a l t h . S o u r c e s i n t h e G r e a t L a k e s
r e q u i r e i d e n t i f i c a t i o n a n d e v a l u a t i o n , a n d m o n i t o r i n g
a l o n g t h e s o u t h e r n s h o r e o f L a k e O n t a r i o i s w a r r a n t e d .
B a c k g r o u n d M a t e r i a l :
C R C , l 9 8 0 . C r i t i c a l R e v i e w s i n T o x i c o l o g y . 7 ( 2 ) l 7 7 — l 8 8 .
K a i s e r K . L . E . , M . E . C o m b a a n d H . H u n e a u l t , l 9 8 3 . J . G r e a t
L a k e s R e s . 9 : 2 1 2 - 2 2 3 .
N a t i o n a l A c a d e m y o f S c i e n c e s , 1 9 7 7 . D r i n k i n g W a t e r a n d
H e a l t h . V o l . 1 . N A S , W a s h i n g t o n , D . C .
N a t i o n a l A c a d e m y o f S c i e n c e s , 1 9 8 3 . D r i n k i n g W a t e r a n d
H e a l t h . V o l . 5 . N A S , W a s h i n g t o n , D . C .
U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , 1 9 8 0 . A m b i e n t W a t e r
Q u a l i t y C r i t e r i a f o r C a r b o n T e t r a c h l o r i d e . U . S . E P A ,
W a s h i n g t o n , D . C . ( P B 8 l — l l 7 3 7 6 ) .
W o r l d H e a l t h O r g a n i z a t i o n , l 9 8 4 . G u i d e l i n e s f o r D r i n k i n g
W a t e r Q u a l i t y , V o l . l . W H O , G e n e v a .
2 0
 
l , 2 — D i c h l o r o e t h a n e
( l , 2 — D C E ;
e t h y l e n e
d i c h l o r i d e )
( C A S
1 0 7 - 0 6 - 2 )
T h i s
c h e m i c a l
c a n
c a u s e
d a m a g e
t o
t h e
l i v e r ,
k
i
d
n
e
y
a n d
c
a
r
d
i
o
v
a
s
c
u
l
a
r
s y s t e m .
C
a
r
c
i
n
o
g
e
n
i
c
s t u d i e s
h a v e
s h o w n
t h a t
i t
w i l l
p r o d u c e
a
s
i
g
n
i
f
i
c
a
n
t
i n c r e a s e
i n
a
s m a l l
v
a
r
i
e
t
y
o f
t u m o r s
i n
m a l e
a n d
f e m a l e
m i c e
a n d
r a t s
( N C I ,
l 9 7 8 ) .
I t
h a s
b e e n
s h o w n
t o
b e
t n u t a g e n i c
i n
s e v e r a l
t e s t s .
T h e
W H O
h a s
s e t
a
m
a
x
i
m
u
m
a
l
l
o
w
a
b
l
e
c
o
n
c
e
n
t
r
a
t
i
o
n o f
l O
p
g
/
L
i n
d
r
i
n
k
i
n
g
w a t e r ,
b a s e d
o n
a
m
u
l
t
i
—
s
t
a
g
e
r i s k
a
s
s
e
s
s
m
e
n
t
m o d e l
a n d
a
1 0 - 5
i n c r e a s e
i n
c a n c e r
r i s k .
T h e
U . S .
E P A
h a s
a l s o
p
u
b
l
i
s
h
e
d
r i s k
a
s
s
e
s
s
m
e
n
t d a t a
t h a t
c a n
b e
u s e d
t o
c
a
l
c
u
l
a
t
e a
1 0 ‘ 5
r i s k
a t
l 8 . 8
p
g
/
a
d
u
l
t
/
d
a
y
.
T h e
C
o
m
m
i
t
t
e
e c h o s e
a n
i
n
t
e
r
i
m
m
a
x
i
m
u
m
d
a
i
l
y
e x p o s u r e
l i m i t
o f
1 9
p
g
/
a
d
u
l
t b a s e d
u p o n
t h e
U . S .
E P A
r i s k
a
s
s
e
s
s
m
e
n
t
d a t a .
l , 2 — D i c h l o r o e t h a n e
h a s
b e e n
d e t e c t e d
a t
s e v e r a l
l o c a t i o n s
i n
t h e
G r e a t
L a k e s
b a s i n .
T h e
h i g h e s t
c o n c e n t r a t i o n s
( 4
p g / L )
w e r e
o b s e r v e d
i n
F i e l d s
B r o o k ,
a
t r i b u t a r y
t o
L a k e
E r i e
a t
A s h t a b u l a ,
O h i o
( 1 9 7 8
A p p e n d i x
E ) .
A
m e a n
c o n c e n t r a t i o n
o f
3
p g / L
w a s
f o u n d
i n
1 9 8 2
i n
t h e
G e n e s e e
R i v e r ,
a
t r i b u t a r y
t o
L a k e
O n t a r i o
a t
R o c h e s t e r
( 1 9 8 3
I n v e n t o r y ,
R e f .
n o .
4 5 ) .
l , 2 - D i c h l o r o e t h a n e
h a s
n o t
b e e n
r e p o r t e d
i n f i s h .
°
T h e
C o m m i t t e e
c o n c l u d e s
t h a t
r e p o r t e d
c o n c e n t r a t i o n s
o f
l , 2 - d i c h l o r o e t h a n e
i n
w a t e r
a r e
a t
a
l e v e l
o f
c o n c e r n
f o r
h u m a n
h e a l t h .
M o n i t o r i n g
s h o u l d
c o n t i n u e
a n d
t h i s
s i t u a t i o n
s h o u l d
b e
c a r e f u l l y e v a l u a t e d .
B a c k g r o u n d M a t e r i a l :
N a t i o n a l
C a n c e r
I n s t i t u t e ,
l 9 7 8 .
C a r c i n o g e n e s i s
T e c h .
R p t . ,
S e r .
5 5 ,
B e t h e s d a ,
M D .
W o r l d
H e a l t h
O r g a n i z a t i o n ,
1 9 8 4 .
G u i d e l i n e s
f o r
W a t e r
Q u a l i t y ,
V o l .
l .
W H O ,
G e n e v a .
2 l
 
  
 
 
 
l , 2 — D i b r o m o e t h a n e
( E D B ; e t h y l e n e d i b r o m i d e ) ( C A S 1 0 6 — 9 3 - 4 )
E D B i s a c a r c i n o g e n i n r a t s a n d m i c e w h e n
a d m i n i s t e r e d o r a l l y o r v i a i n h a l a t i o n . O r a l
e x p o s u r e s l e a d t o s t o m a c h c a r c i n o m a s . L i f e t i m e
c a n c e r r i s k s d e v e l o p e d b y t h e N A S ( 1 9 8 0 ) i n d i c a t e
t h a t c o n s u m p t i o n o f 2 L o f w a t e r p e r a d u l t p e r d a y
a t a n E D B c o n c e n t r a t i o n o f 0 . 5 p g / L w o u l d b e
a s s o c i a t e d w i t h a l O ‘ 5 i n c r e a s e d r i s k o f
c a n c e r . T h e U . S . E P A ( 1 9 8 4 ) h a s p u b l i s h e d r i s k
a s s e s s m e n t d a t a f o r E 0 8 b a s e d o n i t s
c a r c i n o g e n i c i t y . A l O - 5 i n c r e a s e i n c a n c e r
r i s k w o u l d b e a s s o c i a t e d w i t h d a i l y e x p o s u r e t o
0 . 0 l 7 p g / a d u l t . T h e C o m m i t t e e c h o s e a n i n t e r i m
m a x i m u m d a i l y e x p o s u r e l i m i t o f l 7 n g / a d u l t b a s e d
o n t h e U . S . E P A r i s k a s s e s s m e n t d a t a .
E D B w a s r e p o r t e d a t a c o n c e n t r a t i o n o f 6 p g / L i n
I n d i a n a H a r b o r , L a k e M i c h i g a n ( l 9 7 8 A p p e n d i x E ) .
T h e 1 9 8 3 I n v e n t o r y d o e s n o t c o n t a i n f i n d i n g s o f
t h i s c o m p o u n d .
° T h e C o m m i t t e e c o n c l u d e s t h a t t h e o c c u r r e n c e o f
£ 0 8 i n w a t e r r e p o r t e d f o r I n d i a n a H a r b o r i s a t a
l e v e l o f c o n c e r n f o r h u m a n h e a l t h . M o n i t o r i n g
f o r £ 0 8 i n t h i s a r e a a n d o t h e r a r e a s o f t h e
G r e a t L a k e s b a s i n i s w a r r a n t e d a n d d e p e n d i n g o n
t h e r e s u l t s a n e v a l u a t i o n o f t h e s i g n i f i c a n c e o f
t h e d a t a s h o u l d b e c o n d u c t e d .
B a c k g r o u n d M a t e r i a l :
N a t i o n a l A c a d e m y o f S c i e n c e s , l 9 8 0 . D r i n k i n g W a t e r
H e a l t h . V o l . 3 . N A S , W a s h i n g t o n , D . C .
U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , l 9 8 4 .
E t h y l e n e D i b r o m i d e : S c i e n t i f i c S u p p o r t a n d
D e c i s i o n D o c u m e n t f o r G r a i n M i l l i n g a n d F u m i g a n t
U s e s . U . S . E P A , W a s h i n g t o n , D . C .
  
  
H e x a c h l o r o e t h a n e ( H C E ) ( C A S 6 7 — 7 2 - l ) .
T h e
I A R C
( l 9 7 9 )
c o n c l u d e d
t h a t
t h e r e
i s
l i m i t e d
e v i d e n c e
t h a t
H C E
i s
c a r c i n o g e n i c
i n
l a b o r a t o r y
a n i m a l s .
L i f e t i m e
o r a l
e x p o s u r e s
t o
H C E
r e s u l t e d
i n
m a l i g n a n t l i v e r t u m o r s i n m i c e b u t n o t i n r a t s .
T h e U . S . E P A ( 1 9 8 0 ) h a s p u b l i s h e d d a t a f r o m w h i c h
a n
e x c e s s l i f e t i m e c a n c e r r i s k o f
1 0 - 5 c a n b e
c a l c u l a t e d a t
4 8
p g / a d u l t / d a y , b a s e d
o n
h e p a t o c e l l u l a r
c a r c i n o m a s
i n m a l e
m i c e .
T h e
C o m m i t t e e
c h o s e
a n i n t e r i m
m a x i m u m
d a i l y
e x p o s u r e
l i m i t
o f 4 8 p g / a d u l t
b a s e d
o n t h e
U . S .
E P A
r i s k
e s t i m a t e .
H C E w a s r e p o r t e d i n F i e l d s B r o o k , a t r i b u t a r y t o
L a k e E r i e i n O h i o , a t 3 p g / L ( l 9 7 8 A p p e n d i x E ) .
T h e l 9 8 3 I n v e n t o r y l a c k s d e t a i l s o n s e v e r a l
f i n d i n g s i n t h e s u m m a r y f o r t h e L a k e O n t a r i o
b a s i n . H C E h a s n o t b e e n r e p o r t e d i n f i s h .
° T h e C o m m i t t e e c o n c l u d e s t h a t t h e c o n c e n t r a t i o n
o f H C E i n F i e l d s B r o o k i s a t a l e v e l o f c o n c e r n
t o h u m a n h e a l t h . C u r r e n t c o n c e n t r a t i o n s o f H C E
i n t h e w a t e r s o f F i e l d s B r o o k a n d o t h e r a r e a s o f
t h e ' G r e a t L a k e s s h o u l d b e d e t e r m i n e d a n d
e v a l u a t e d .
B a c k g r o u n d M a t e r i a l :
I n t . A g e n c y f o r R e s e a r c h o n C a n c e r , l 9 7 9 .
M o n o g . 2 0 .
U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , 1 9 8 0 .
A m b i e n t W a t e r Q u a l i t y C r i t e r i a f o r C h l o r i n a t e d
E t h a n e s . U . S . E P A , W a s h i n g t o n , D . C . ( P B
8 l — l l 7 4 0 0 ) .
2 3
 
 l , 2 - D i c h l o r o e t h e n e
( d i c h l o r o e t h y l e n e , c i s — o r t r a n s — ) ( C A S 5 4 0 — 5 9 — 0 )
T h e r e a r e i n a d e q u a t e d a t a a v a i l a b l e f o r
l , 2 - d i c h l o r o e t h e n e u p o n w h i c h t o b a s e a g u i d e l i n e .
N e v e r t h e l e s s , i t i s a n i s o m e r o f l , l — d i c h l o r o e t h e n e
w h i c h i s c a r c i n o g e n i c t o r o d e n t s w h e n i n g e s t e d o r
i n h a l e d . T h e W H O ( l 9 8 4 ) h a s i s s u e d a d r i n k i n g
w a t e r g u i d e l i n e o f 0 . 3 p g / L f o r
l , l - d i c h l o r o e t h e n e . T h e N A S ( l 9 8 3 ) i s s u e d a
l o n g — t e r m s u g g e s t e d n o — a d v e r s e — r e s p o n s e l e v e l
( S N A R L ) f o r a d u l t s o f l O O p g / L , b a s e d o n
n o n - c a r c i n o g e n i c e f f e c t s o f l , l - d i c h l o r o e t h e n e .
U . S . E P A h a s p u b l i s h e d r i s k a s s e s s m e n t d a t a t h a t
c a n b e u s e d t o c a l c u l a t e a l O ‘ 5 i n c r e a s e i n
c a n c e r r i s k a t 0 . 6 8 p g / a d u l t / d a y . D e s p i t e t h e
l a c k o f d a t a o n t h e e f f e c t s o f l , 2 — d i c h l o r o e t h e n e ,
t h e C o m m i t t e e c h o s e a n i n t e r i m m a x i m u m d a i l y
e x p o s u r e o f 0 . 6 8 p g / a d u l t b a s e d o n t h e U . S . E P A
r i s k a s s e s s m e n t f o r l , l — d i c h l o r o e t h e n e .
l , 2 - D i c h l o r o e t h e n e h a s b e e n d e t e c t e d i n d i s c h a r g e s
t o t h e G r e a t L a k e s ( e . g . t h e D e t r o i t R i v e r ) b u t n o t
q u a n t i f i e d ( l 9 7 8 A p p e n d i x E ) . T h e 1 9 8 3 I n v e n t o r y
n o t e s t h e c o m p o u n d ' s a b s e n c e i n L a k e O n t a r i o . I t
h a s n o t b e e n r e p o r t e d i n f i s h a n d i s u n l i k e l y t o b e
f o u n d .
° T h e r e a r e n o d a t a t o i n d i c a t e w h e t h e r o r n o t
l , 2 — d i c h l o r o e t h e n e i s a t a l e v e l o f c o n c e r n f o r
h u m a n h e a l t h . T h e C o m m i t t e e s u g g e s t s m o n i t o r i n g
t o c o n f i r m i t s a b s e n c e o r p r e s e n c e .
B a c k g r o u n d M a t e r i a l :
N a t i o n a l A c a d e m y o f S c i e n c e s , l 9 8 3 . D r i n k i n g W a t e r
a n d H e a l t h . V o l . 5 . N A S , W a s h i n g t o n , D . C .
U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , l 9 8 0 .
A m b i e n t W a t e r Q u a l i t y C r i t e r i a f o r
D i c h l o r o e t h y l e n e s . U . S . E P A , W a s h i n g t o n , D . C .
( P B 8 l - l l 7 5 2 5 ) .
W o r l d H e a l t h O r g a n i z a t i o n , 1 9 8 4 . G u i d e l i n e s f o r
D r i n k i n g W a t e r Q u a l i t y , V o l . l . W H O , G e n e v a .
  
  
T r i c h l o r o e t h e n e
( t r i c h l o r o e t h y l e n e )
( C A S
7 9 — O l — 6 )
T h e
I A R C
( l 9 7 9 )
r e p o r t e d
l i m i t e d
e v i d e n c e
t h a t
t r i c h l o r o e t h e n e
( T C E )
i s
c a r c i n o g e n i c
i n
l a b o r a t o r y
a n i m a l s .
H e p a t o c e l l u l a r
c a r c i n o m a s
a n d
p u l m o n a r y
t u m o r s
w e r e
r e p o r t e d
i n
m i c e ;
r a t
s t u d i e s
w e r e
f o u n d
i n a d e q u a t e
f o r
e v a l u a t i o n .
T h e
W H O
h a s
s e t
a
t e n t a t i v e
m a x i m u m
a l l o w a b l e
c o n c e n t r a t i o n
i n
d r i n k i n g
w a t e r
o f
3 0
p g / L .
T h e
N A S
( 1 9 8 3 )
h a s
c o n c l u d e d
t h a t
c o n s u m p t i o n
o f
d r i n k i n g
w a t e r
c o n t a i n i n g
l 5
u g / L
i s
e q u i v a l e n t
t o
a
l 0 - 5
i n c r e a s e d
r i s k
o f
c a n c e r .
P u b l i s h e d
U . S .
E P A
r i s k
a s s e s s m e n t
d a t a
c a n
b e
u s e d
t o
c a l c u l a t e
a
l o — 5
i n c r e a s e d
r i s k
o f
c a n c e r
a t
5 6
p g / a d u l t / d a y .
T h e
C o m m i t t e e
c h o s e
a n
i n t e r i m
d a i l y
e x p o s u r e
l i m i t
o f
3 0
p g / a d u l t
b a s e d
o n t h e
N A S
e v a l u a t i o n .
T r a c e
c o n c e n t r a t i o n s
a r e
w i d e l y
f o u n d
i n
t h e
G r e a t
L a k e s
b a s i n .
P o s i t i v e
r e s u l t s
a r e
r e p o r t e d
g e n e r a l l y f r o m
t h e
s a m e
l o c a t i o n s
t h a t
i n d i c a t e
t h e
p r e s e n c e
o f
t e t r a c h l o r o e t h e n e .
T h e
m a x i m u m
c o n c e n t r a t i o n
r e p o r t e d
i s
f r o m
F i e l d s
B r o o k ,
a
t r i b u t a r y
t o
L a k e
E r i e
a t
A s h t a b u l a , O h i o
( l 8 8
p g / L ,
1 9 7 8
A p p e n d i x E ) .
O t h e r
r e p o r t e d
c o n c e n t r a t i o n s a r e
u p
t o
l l
p g / L
i n
t h e
N i a g a r a R i v e r a n d
u p
t o
3 3
n g / L
i n
L a k e O n t a r i o ( K a i s e r
e t a l . ,
1 9 8 3 ) .
T r i c h l o r o e t h e n e h a s
n o t
b e e n
r e p o r t e d i n
f i s h
a n d
i s u n l i k e l y
t o b e f o u n d .
°
T h e
C o m m i t t e e c o n c l u d e s t h a t
s e v e r a l
c o n c e n t r a t i o n s
o f
T C E
r e p o r t e d i n
w a t e r a r e
a t
a
l e v e l o f
c o n c e r n
f o r
h u m a n
h e a l t h .
F u r t h e r m o n i t o r i n g o f
w a t e r a n d
e v a l u a t i o n
o f t h e
d a t a
a r e
w a r r a n t e d .
B a c k g r o u n d M a t e r i a l :
I n t . A g e n c y f o r R e s e a r c h o n C a n c e r , l 9 7 9 .
M o n o g . 2 0 .
K a i s e r K . L . E . , M . E . C o m b a a n d H . H u n e a u l t , l 9 8 3 .
J . G r e a t L a k e s R e s . 9 : 2 1 2 — 2 2 3 .
N a t i o n a l A c a d e m y o f S c i e n c e s , 1 9 8 3 . D r i n k i n g W a t e r
a n d H e a l t h . V o l . 5 . N A S , W a s h i n g t o n , D . C .
U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , l 9 8 0 .
A m b i e n t W a t e r Q u a l i t y C r i t e r i a f o r T r i c h l o r o e t h y l e n e .
U . S . E P A , W a s h i n g t o n , D . C . ( P B 8 l - l l 7 8 7 l ) .
W o r l d H e a l t h O r g a n i z a t i o n , 1 9 8 4 . G u i d e l i n e s f o r
D r i n k i n g W a t e r Q u a l i t y , V o l . 1 . W H O , G e n e v a .
2 5
  
T e t r a c h l o r o e t h e n e ( t e t r a c h l o r o e t h y l e n e ) ( C A S l Z 7 — l 8 - 4 ) .
T h e I A R C ( l 9 7 9 ) c i t e s l i m i t e d e v i d e n c e t h a t
t e t r a c h l o r o e t h e n e i s c a r c i n o g e n i c f o r l a b o r a t o r y
a n i m a l s . H e p a t o c e l l u l a r c a r c i n o m a s a p p e a r e d i n m i c e
e x p o s e d o r a l l y t o t e t r a c h l o r o e t h e n e , b u t i n r a t s t h e
r e s u l t s o f c a r c i n o g e n i c i t y b i o a s s a y s w e r e e q u i v o c a l .
T h e N A S ( l 9 8 3 ) h a s e s t i m a t e d a l O ' 5 e x c e s s l i f e t i m e
c a n c e r r i s k a t 3 5 . 7 p g / L , b a s e d o n a d u l t s c o n s u m i n g
2 L / d a y o f w a t e r . T h e U . S . E P A h a s p u b l i s h e d r i s k
a s s e s s m e n t d a t a t h a t c a n b e u s e d t o c a l c u l a t e a l o - 5
i n c r e a s e d r i s k o f c a n c e r a t l 7 . 6 p g / a d u l t / d a y . T h e
C o m m i t t e e c h o s e a n i n t e r i m d a i l y e x p o s u r e l i m i t o f l 8
p g / a d u l t b a s e d o n t h e U . S . E P A r i s k a s s e s s m e n t .
H i g h c o n c e n t r a t i o n s o f t h i s c o m m o n s o l v e n t w e r e r e p o r t e d
i n F i e l d s B r o o k , a t r i b u t a r y t o L a k e E r i e a t A s h t a b u l a ,
O h i o ( 4 5 p g / L , 1 9 7 8 A p p e n d i x E ) . H i g h l y v a r i a b l e
c o n c e n t r a t i o n s w e r e f o u n d i n t h e N i a g a r a R i v e r ( 0 — l 3 4
p g / L , 1 9 8 3 I n v e n t o r y R e f . n o . 2 a n d K a i s e r e t a l . ,
l 9 8 3 ) . I n L a k e O n t a r i o r e a d i n g s w e r e b e l o w l 5 n g / L ,
e x c e p t f o r o n e h i g h e r v a l u e ( K a i s e r e t a l . , l 9 8 3 ) .
C o n c e n t r a t i o n s b e t w e e n 1 a n d l O p g / L w e r e f o u n d i n
s e v e r a l o t h e r t r i b u t a r i e s a n d d i s c h a r g e s .
T e t r a c h l o r o e t h e n e w a s n o t r e p o r t e d i n f i s h a n d i s
u n l i k e l y t o b e f o u n d .
° T h e C o m m i t t e e c o n c l u d e s t h a t t h e h i g h e s t
c o n c e n t r a t i o n s o f t e t r a c h l o r o e t h e n e r e p o r t e d i n
s u r f a c e w a t e r a r e a t a l e v e l o f c o n c e r n f o r h u m a n
h e a l t h . F u r t h e r m o n i t o r i n g o f w a t e r a n d e v a l u a t i o n
o f t h e d a t a a r e w a r r a n t e d .
B a c k g r o u n d M a t e r i a l :
I n t . A g e n c y f o r R e s e a r c h o n C a n c e r , l 9 7 9 .
M o n o g . 2 0 .
K a i s e r , K . L . E . , M . E . C o m b a a n d H . H u n e a u l t , l 9 8 3 .
J . G r e a t L a k e s R e s . 9 : 2 1 2 - 2 2 3 .
N a t i o n a l A c a d e m y o f S c i e n c e s , l 9 8 3 . D r i n k i n g W a t e r
a n d H e a l t h . V o l . 5 . N A S , W a s h i n g t o n , D . C .
U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , l 9 8 0 . A m b i e n t
W a t e r Q u a l i t y C r i t e r i a f o r T e t r a c h l o r o e t h y l e n e . U . S .
E P A , W a s h i n g t o n , D . C . ( P B 8 l — l l 7 8 3 0 ) .
W o r l d H e a l t h O r g a n i z a t i o n , l 9 8 4 . G u i d e l i n e s f o r
D r i n k i n g W a t e r Q u a l i t y , V o l . l . W H O , G e n e v a .
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V i n y l
c
h
l
o
r
i
d
e
( C A S
7 5 — 0 1 - 4 )
V i n y l
b
r
o
m
i
d
e
( C A S
5 9 3 — 6 0 — 2 )
B o t h
c h e m i c a l s
a r e
c a r c i n o g e n i c
f o r
l a b o r a t o r y
a n i m a l s
a n d
f o r
m a n .
O r a l
d o s i n g
o f
r o d e n t s
p r o d u c e s
a n g i o s a r c o m a s ,
h e p a t o c a r c i n o m a s
a n d
a d e n o m a s .
T h e
N A S
( 1 9 8 3 )
h a s
e s t i m a t e d
a n
e x c e s s
l i f e t i m e
r i s k
o f
1 0 ‘ 5
f o r
p e r s o n s
e x p o s e d
d a i l y
t o
2
L
o f
w a t e r
c o n t a i n i n g
1 0 . 6
u g / L
v i n y l
c h l o r i d e .
T h e
U . S .
E P A
h a s
p u b l i s h e d
d a t a
f o r
v i n y l
c h l o r i d e
t h a t
c a n
b e
u s e d
t o
c a l c u l a t e
a
1 0 - 5
i n c r e a s e d
r i s k
o f
c a n c e r
a t
4 0
p g / a d u l t / d a y .
T h e
C o m m i t t e e
c h o s e
a n
i n t e r i m
m a x i m u m
d a i l y
e x p o s u r e
l i m i t
o f
2 1
p g / a d u l t f o r
e a c h
c o m p o u n d b a s e d o n
t h e
N A S
r i s k
a s s e s s m e n t .
B o t h
c o m p o u n d s
w e r e
d e t e c t e d
i n
d i s c h a r g e s
i n t o
t h e
D e t r o i t
R i v e r
( 1 9 7 8
A p p e n d i x
E
a n d
1 9 8 3
I n v e n t o r y ) .
N o
q u a n t i f i c a t i o n
w a s
p r o v i d e d .
B o t h
c o m p o u n d s
a r e
v o l a t i l e
a n d
p o o r l y
s o l u b l e
l i k e
m a n y
o t h e r
c h l o r i n a t e d
s o l v e n t s .
T h e y
h a v e
n o t
b e e n
r e p o r t e d
i n
f i s h
f r o m
t h e
l a k e s
a n d
a r e
u n l i k e l y
t o
b e f o u n d .
°
T h e r e
a r e
n o
d a t a
t o
i n d i c a t e
w h e t h e r
o r
n o t
v i n y l
c h l o r i d e
a n d
v i n y l
b r o m i d e
a r e
a t
a
l e v e l
o f
c o n c e r n
f o r
h u m a n
h e a l t h .
T h e
p r e s e n c e
o f
b o t h
c o m p o u n d s
i n
d i s c h a r g e s
s h o u l d
b e
c o n f i r m e d
a n d
q u a n t i f i e d
f o r
t h e
p u r p o s e
o f
e v a l u a t i o n .
B a c k g r o u n d M a t e r i a l :
N a t i o n a l
A c a d e m y
o f
S c i e n c e s ,
1 9 8 3 .
D r i n k i n g
W a t e r
a n d
H e a l t h .
V o l .
5 .
N A S ,
W a s h i n g t o n ,
D . C .
U . S .
E n v i r o n m e n t a l
P r o t e c t i o n
A g e n c y ,
1 9 8 0 .
A m b i e n t
W a t e r
Q u a l i t y
C r i t e r i a
f o r
V i n y l
C h l o r i d e .
U . S .
E P A ,
W a s h i n g t o n , D . C .
( P B
8 1 - 1 1 7 8 8 9 ) .
2 7
 
  
3 - c h l o r o — l — p r o p e n e ( a l l y l c h l o r i d e ) ( C A S l O 7 — O S — l )
T h e r e a r e i n a d e q u a t e d a t a f o r a t h o r o u g h e v a l u a t i o n
o f t h e c h r o n i c e f f e c t s o f 3 — c h l o r o — l — p r o p e n e . T h e
n o — o b s e r v e d — a d v e r s e - e f f e c t l e v e l i n o n e s u b c h r o n i c
m o u s e s t u d y w a s a p p r o x i m a t e l y 2 0 0 m g / k g — b w / d a y . I n
a c a r c i n o g e n i c i t y b i o a s s a y , n o s t a t i s t i c a l l y
s i g n i f i c a n t i n c r e a s e i n t u m o r s w a s o b s e r v e d i n r a t s
f e d u p t o 7 7 m g / k g — b w / d a y o r m i c e f e d u p t o l 9 9
m g / k g — b w / d a y ( N C I , l 9 7 8 ) . E a r l y m o r t a l i t y
c o m p r o m i s e d t h e r a t s t u d y a n d n e o p l a s t i c l e s i o n s
w e r e o b s e r v e d i n s o m e m i c e . T h e C o m m i t t e e c h o s e a n
i n t e r i m m a x i m u m d a i l y e x p o s u r e o f 2 . 8 m g / a d u l t
b a s e d o n a 5 0 0 0 - f o l d u n c e r t a i n t y f a c t o r a p p l i e d t o
t h e h i g h e s t c h r o n i c e x p o s u r e l e v e l t e s t e d i n m i c e
( N e i l , l 9 7 2 ) .
3 — C h l o r o — l - p r o p e n e w a s d e t e c t e d i n d i s c h a r g e s t o
t h e D e t r o i t R i v e r b u t w a s n o t q u a n t i f i e d ( A p p e n d i x
E ) . A c o n c e n t r a t i o n o f 3 p g / L w a s r e p o r t e d f r o m
N i n e C r e e k , a s m a l l t r i b u t a r y t o L a k e O n t a r i o w h i c h
d r a i n s t h e P A S c h e m i c a l w a s t e d i s p o s a l s i t e n e a r
O s w e g o , N e w Y o r k ( A p p e n d i x E ) . T h e c o m p o u n d i s n o t
l i s t e d i n t h e 1 9 8 3 I n v e n t o r y .
° T h e r e a r e i n s u f f i c i e n t d a t a t o i n d i c a t e w h e t h e r
o r n o t 3 — c h l o r o — l - p r o p e n e i s a t a l e v e l o f
c o n c e r n f o r h u m a n h e a l t h . M o n i t o r i n g a t o r n e a r
i n d u s t r i a l d i s c h a r g e s s h o u l d b e c a r r i e d o u t t o
c o n f i r m t h e p r e s e n c e o r a b s e n c e o f t h i s
c h e m i c a l .
B a c k g r o u n d M a t e r i a l :
N a t i o n a l C a n c e r I n s t i t u t e , 1 9 7 8 . C a r c i n o g e n e s i s
T e c h . R p t . , S e r . 7 3 , B e t h e s d a , M D .
N e i l , C . S . , l 9 7 2 . T o x i c o l . A p p l . P h a r m a c o l . 2 l : 4 5 4 .
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 2 , 3 — D i c h l o r o b u t a d i e n e
( C A S
l 6 5 3 — l 9 - 6 )
T h e r e
i s
a
g e n e r a l
p a u c i t y
o f
t o x i c o l o g y
d a t a
a v a i l a b l e
o n
t h i s
c h e m i c a l .
E f f e c t s
o n
r e p r o d u c t i o n
h a v e
b e e n
r e p o r t e d
i n
r o d e n t s
f o l l o w i n g
i n h a l a t i o n
o f
2 , 3 — d i c h l o r o b u t a d i e n e ,
a n d
a
w o r k p l a c e
l i m i t
o f
0 . 3
u g / L
h a s
b e e n
p r o m u l g a t e d
i n
t h e
U . S . S . R .
( I J C ,
1 9 8 l ) .
T h e
C o m m i t t e e c a n n o t
c h o o s e
a n
i n t e r i m
m a x i m u m
d a i l y
e x p o s u r e
l i m i t
a t
t h i s
t i m e .
T h i s
c h e m i c a l
o c c u r r e d
i n
d i s c h a r g e s
t o
t h e
D e t r o i t
R i v e r
b u t
w a s
n o t
q u a n t i f i e d
( 1 9 7 8
A p p e n d i x
E ) .
°
T h e r e
a r e
i n s u f f i c i e n t
d a t a
t o
e s t a b l i s h
e i t h e r
a n
e x p o s u r e
l i m i t
o r
t h e
l e v e l
o f
c o n c e r n .
T h e
p r e s e n c e
o r
a b s e n c e
o f
2 , 3 - d i c h l o r o b u t a d i e n e
s h o u l d
b e
d e t e r m i n e d
i n
i n d u s t r i a l
d i s c h a r g e s
a n d ,
i f
f o u n d
t o
b e
p r e s e n t
i n
s i g n i f i c a n t
a m o u n t s , s u r v e i l l a n c e i n
a m b i e n t w a t e r a n d
f i s h
s h o u l d
b e
c a r r i e d
o u t .
T o x i c o l o g y r e s e a r c h w i l l
b e
r e q u i r e d
t o
d e v e l o p
a n
i n t e r i m
e x p o s u r e
l i m i t .
B a c k g r o u n d M a t e r i a l :
I n t e r n a t i o n a l
J o i n t
C o m m m i s s i o n ,
l 9 8 1 .
R e p o r t
o f
t h e
C o m m .
o n
t h e
A s s e s s .
o f
H u m a n
H e a l t h
E f f e c t s
o f
G r e a t
L a k e s
W a t e r
Q u a l i t y .
I J C ,
W i n d s o r ,
O N .
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H e x a c h l o r o b u t a d i e n e ( H C B D ) ( C A S 8 7 — 6 8 - 3 )
T h e I A R C ( 1 9 7 9 ) c o n c l u d e d t h a t t h e r e i s l i m i t e d
e v i d e n c e t h a t H C B D c a u s e s c a n c e r i n r o d e n t s , b a s e d
o n a n o b s e r v a t i o n o f r e n a l c a r c i n o m a s i n o r a l l y
e x p o s e d r a t s . N o r w e r e t o x i c e f f e c t s r e p o r t e d i n
a d u l t r a t s o r t h e i r o f f — s p r i n g f o l l o w i n g s u b c h r o n i c
e x p o s u r e s t o 0 . 2 m g / k g — b w / d a y b e f o r e , d u r i n g a n d
a f t e r g e s t a t i o n ( S c h w e t z g t g t . , T 9 7 7 ) . N o r e n a l
n e o p l a s i a w a s o b s e r v e d a t 0 . 2 m g / k g — b w / d a y i n t h e
c h r o n i c s t u d y ( K o c i b a g t g t . , 1 9 7 7 ) . P u b l i s h e d
U . S . E P A d a t a c a n b e u s e d t o c a l c u l a t e a l o “ 5
i n c r e a s e d c a n c e r r i s k a t 9 p g / a d u l t / d a y . T h e
C o m m i t t e e c h o s e a n i n t e r i m m a x i m u m d a i l y e x p o s u r e
l i m i t o f 9 p g / a d u l t .
H i g h l e v e l s o f t h i s c o m p o u n d ( m e a n v a l u e o f 2 . 1 8
m g / k g ) w e r e f o u n d i n l a k e t r o u t f r o m L a k e S u p e r i o r
( s e v e r a l l o c a t i o n s , e x c l u s i v e o f t h e I s l e R o y a l e
a r e a , l 9 8 3 I n v e n t o r y , R e f . n o . 4 ) . C o n c e n t r a t i o n s
o f 2 2 p g / L w e r e r e p o r t e d i n w a t e r f r o m F i e l d s
B r o o k , a t r i b u t a r y t o L a k e E r i e l o c a t e d a t
A s h t a b u l a , O h i o ( 1 9 7 8 A p p e n d i x E ) .
° T h e C o m m i t t e e c o n c l u d e s t h a t c o n c e n t r a t i o n s o f
H C B D r e p o r t e d i n f i s h f r o m L a k e S u p e r i o r a n d i n
w a t e r f r o m F i e l d s B r o o k a r e a t a l e v e l o f
c o n c e r n f o r h u m a n h e a l t h . M o n i t o r i n g a n d
e v a l u a t i o n o f h u m a n e x p o s u r e t o H C B D 1 i _ a w a t e r
a n d f i s h i n t h e s e a r e a s i s w a r r a n t e d .
B a c k g r o u n d M a t e r i a l :
I n t . A g e n c y f o r R e s e a r c h o n C a n c e r , l 9 7 9 .
M o n o g . 2 0 .
K o c i b a , R . J . , g t g t . , l 9 7 7 . A m e r . I n d . H y g .
A s s o c . J . 3 8 : 5 8 9 - 6 0 2 .
S c h w e t z g t g l . , l 9 7 7 . T o x i c o l . A p p l . P h a r m a c o l .
4 2 : 3 8 7 - 3 9 8 .
U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , 1 9 8 0 . A m b i e n t
W a t e r Q u a l i t y C r i t e r i a f o r H e x a c h l o r o b u t a d i e n e .
U . S . E P A , W a s h i n g t o n , U . S . E P A ( P B 8 l - l l 7 6 4 0 ) .
 
 
  
1 , 2 — D i c h 1 o r o b e n z e n e
( O D B ;
o — d i c h i o r o b e n z e n e )
( C A S
9 5 — 5 0 — 1 )
1 , 3 - D i c h 1 o r o b e n z e n e
( M D B ;
m — d i c h 1 o r o b e n z e n e )
( C A S
5 4 1 — 7 3 — 1 )
1 , 4 — D i c h 1 o r o b e n z e n e ( P D B ;
p — d i c h 1 o r o b e n z e n e )
( C A S
1 0 6 — 4 6 — 7 )
T h e
N A S
( 1 9 7 7 )
p u b l i s h e d
a n
A D I
o f
1 3 . 4
p g / k g - b w / d a y
f o r
b o t h
O D B
a n d
P 0 8 ,
b a s e d
o n
s u b c h r o n i c
r a t
s t u d i e s
a n d
a n
u n c e r t a i n t y
f a c t o r
o f
1 0 0 0 .
T h e
W H O
h a s
c o n c l u d e d
t h a t
t h e
A D I
f o r
O D B
a n d
P D B
i s
b e t w e e n
1 3 . 4
a n d
1 . 3 4
p g / k g - b w / d a y .
N e i t h e r
c h e m i c a 1
i s
k n o w n
t o
c a u s e
c a n c e r
( N A S ,
1 9 8 3 ) .
T h e
s u g g e s t e d
n o - a d v e r s e - r e s p o n s e 1 e v e 1
( S N A R L )
f o r
O D B
b a s e d
o n
1 i f e t i m e
e x p o s u r e
h a s
b e e n
r e c a 1 c u 1 a t e d
b y
t h e
N A S
( 1 9 8 3 ) a s
3 0 0
p g / L , f o 1 1 0 w i n g n e g a t i v e f i n d i n g s i n
a
c a r c i n o g e n i c i t y s t u d y .
T h e
c h r o n i c
S N A R L
f o r
P 0 8
i s
9 4
p g / L ,
p e n d i n g
t h e
o u t c o m e
o f
a
c a r c i n o g e n i c i t y ' s t u d y .
T h e
d r i n k i n g w a t e r
g u i d e 1 i n e s s e t
b y
t h e
W H O
f o r '
O D B
( 0 . 3 p g / L ) a n d
P 0 8
( 0 . 1
p g / L ) a r e
b a s e d o n
o d o u r
d e t e c t i o n , n o t
h e a 1 t h e f f e c t s .
T h e r e
a r e
i n s u f f i c i e n t
d a t a
a v a i 1 a b 1 e t o
a s s e s s
t h e
t o x i c i t y o f
M D B .
T h e
C o m m i t t e e c h o s e
a n
i n t e r i m m a x i m u m d a i i y
e x p o s u r e 1 i m i t
o f
0 . 9 4
p g / a d u 1 t
f o r
e a c h
d i c h 1 o r o b e n z e n e , b a s e d
o n
t h e m o r e c o n s e r v a t i v e A D I
p r o p o s e d b y
t h e W H O .
T h e
d i c h 1 o r o b e n z e n e s
a r e
c o m m o n
c o n t a m i n a n t s
i n
f i s h
a n d
w a t e r
s a m p 1 e s
t a k e n
f r o m
t h e
G r e a t
L a k e s
a n d
t h e i r
t r i b u t a r i e s .
M a x i m u m
o b s e r v e d
c o n c e n t r a t i o n s
f o r
t h e
t h r e e
c o n t a m i n a n t s
i n
w a t e r
a r e
0 . 0 0 7 ,
0 . 0 0 2
a n d
0 . 0 6 4
p g / L ,
r e s p e c t i v e 1 y .
H i g h e s t
m e a n
c o n c e n t r a t i o n s
i n
f i s h
w e r e
0 . 0 0 1 ,
0 . 0 0 3
a n d
0 . 0 0 4
m g / k g ,
r e s p e c t i v e 1 y
( w e s t e r n L a k e O n t a r i o , w e s t e r n L a k e E r i e , A p p e n d i x E a n d
1 9 8 3
I n v e n t o r y ,
R e f .
n o .
2 ) .
°
T h e
C o m m i t t e e
c o n c 1 u d e s
t h a t
t h e
c o n c e n t r a t i o n s
o f
d i c h 1 o r o b e n z e n e s r e p o r t e d i n
f i s h
a n d
w a t e r
a r e
b e 1 0 w
a 1 e v e 1
o f c o n c e r n
f o r
h u m a n
h e a l t h .
B a c k g r o u n d M a t e r i a 1 :
N a t i o n a 1
A c a d e m y
o f
S c i e n c e s ,
1 9 7 7 .
D r i n k i n g
W a t e r
H e a 1 t h .
V 0 1 .
1 . W a s h i n g t o n ,
D . C .
N a t i o n a 1
A c a d e m y
o f
S c i e n c e s ,
1 9 8 3 .
D r i n k i n g
W a t e r
a n d H e a 1 t h .
V 0 1 .
5 . N A S ,
W a s h i n g t o n ,
D . C .
N o r 1 d
H e a 1 t h
O r g a n i z a t i o n ,
1 9 8 4 .
G u i d e 1 i n e s
f o r
D r i n k i n g
W a t e r
Q u a 1 i t y ,
V 0 1 .
1 .
W H O ,
G e n e v a .
3 1
 a - H e x a c h l o r o c y c l o h e x a n e
( a — B H C ; a — b e n z e n e h e x a c h l o r i d e ) ( C A S 3 l 9 — 8 4 — 6 )
T h e F A O / W H O ( N A S , l 9 7 7 ) p u b l i s h e d a r e v i s e d A D I f o r
h e x a c h l o r o c y c l o h e x a n e o f l p g / k g — b w / d a y .
H o w e v e r , a — B H C h a s b e e n f o u n d t o b e a p o t e n t
m o u s e
a n d
r a t
l i v e r
c a r c i n o g e n .
I t s
p o t e n c y
e x c e e d s t h a t o f g a m m a — B H C ( L i n d a n e ) . T h e N A S h a s
p u b l i s h e d r i s k e s t i m a t e s f o r a — B H C ; a l o — 5
r i s k i s a s s o c i a t e d w i t h e x p o s u r e t o 9 . l
p g / a d u l t / d a y . P u b l i s h e d U . S . E P A r i s k a s s e s s m e n t
d a t a ( U . S . E P A , l 9 8 0 , E r r a t a S h e e t ) c a n b e u s e d t o
c a l c u l a t e
a
l 0 " 5
e x c e s s
c a n c e r
r i s k
a t
0 . 0 6 2
p g / a d u l t / d a y .
T h e
C o m m i t t e e
c h o s e
a n
i n t e r i m
m a x i m u m d a i l y e x p o s u r e l i m i t o f 0 . 0 6 p g / a d u l t
b a s e d o n t h e U . S . E P A r i s k a s s e s s m e n t d a t a .
a — B
H C
i s
o n e
o f
t h e
m o s
t
p e r
v a s
i v e
c o n
t a m
i n a
n t s
i n t h e G r e
a t
L a k
e s .
T h e l 9 8
3
l i s
t i n
g
r e p
o r t
s
t h e
c o m
p o u
n d
i n n u m
e r o
u s
l o c
a t i
o n s
.
I n f i s
h ,
c o n
c e n
t r a
t i o
n s
u p t o 0 . 0
6
m g /
k g
h a v
e
b e e
n
r e p
o r t
e d
a n d o n e l o c
a t i
o n
i n L a k
e
S u p
e r i
o r
h a s r e p
o r t
e d
l e v
e l s
i n f i s
h
o f 0 . 2
0
m g /
k g .
A m e a
n
c o n
c e n
t r a
t i o
n
i n w a t
e r
o f u p 0 . 0
l 5
p g /
L
w a s o b s
e r v
e d
i n 1 9 7
8 — 7
9
i n L a k
e
S u p
e r i
o r
n e a
r
D u l
u t h
( l 9
8 3
I n v
e n t
o r y
,
R e f
.
n o . l 5 0
) .
° T h e C o m
m i t
t e e
c o n
c l u
d e s
t h a
t
t h e c o n
c e n
t r a
t i o
n s
o f a r B
H C
i n f i s
h
a n d w a t
e r
a r e a t a l e v
e l
o f
c o n
c e r
n
f o r h u m
a n
h e a
l t h
.
F u r
t h e
r
m o n
i t o
r i n
g
a n d e v a
l u a
t i o
n
a r e r e q
u i r
e d .
B a c k g r o u n d M a t e r i a l :
N a t i o n a l A c a d e m y o f S c i e n c e s , l 9 7 7 . D r i n k i n g W a t e r
a n d H e a l t h . V o l . l . N A S , W a s h i n g t o n , D . C .
N a t i o n a l A c a d e m y o f S c i e n c e s , l 9 8 0 . D r i n k i n g W a t e r
a n d H e a l t h . V o l . 3 . N A S , W a s h i n g t o n , D . C .
U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , l 9 8 0 .
A m b i e n t W a t e r Q u a l i t y C r i t e r i a f o r
H e x a c h l o r o c y c l o h e x a n e . U . S . E P A , W a s h i n g t o n ,
D . C . ( P B 8 l - l l 7 6 5 7 ) .
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C h l o r i n a t e d N a p h t h a l e n e s
l — C h l o r o n a p h t h a l e n e
( C A S
9 0 — 1 3 — l )
2 — C h l o r o n a p h t h a l e n e ( C A S
9 l — 5 8 — 7 )
T h e r e
a r e
f e w
t o x i c i t y
d a t a
f o r
t h e
c h l o r i n a t e d
n a p h t h a l e n e
f a m i l y
o f
c o m p o u n d s .
S h o r t — t e r m
t e s t s
i n d i c a t e
t h a t
t h e y
a r e
l e s s
t o x i c
a n d
l e s s
c a p a b l e
o f
i n d u c i n g
t h e
e n z y m e
a r y l h y d r o c a r b o n
h y d r o x y l a s e
t h a n
a r e
p o l y c h l o r i n a t e d b i p h e n y l s
( P C B s ) .
T h e
N A S
( l 9 7 7 ) i n d i c a t e d t h a t
e x p o s u r e t o
3 . 2
p g
P C B / a d u l t / d a y w a s
e q u i v a l e n t t o
a
l O ' 5
l i f e t i m e
r i s k .
T h e
C o m m i t t e e c h o s e
a n
i n t e r i m d a i l y
l i m i t
f o r
a l l
c h l o r i n a t e d n a p h t h a l e n e s o f
3 . 2
p g / a d u l t
b a s e d
o n t h e
r i s k
a s s e s s m e n t
f o r
P C B .
C h l o r i n a t e d
n a p h t h a l e n e s
w e r e
d e t e c t e d
i n
N i a g a r a
R i v e r
s e d i m e n t s ,
h o w e v e r ,
t h e
c o n c e n t r a t i o n s
i n
w a t e r
w e r e
n o t
g i v e n
( l 9 8 3
I n v e n t o r y ) .
N e i t h e r
A p p e n d i x
E
n o r
t h e
l 9 8 3
I n v e n t o r y
p r o v i d e
d a t a
o n
c o n c e n t r a t i o n s
i n
w a t e r
o r
f i s h .
T h e
1 9 8 3
I n v e n t o r y
l i s t s
d i c h l o r o n a p h t h a l e n e
( C A S
1 8 2 5 — 3 l - 6 )
i n L a k e
O n t a r i o .
°
T h e r e
a r e
n o
d a t a
t o
i n d i c a t e
w h e t h e r
o r
n o t
c h l o r o n a p h t h a l e n e s a r e
a t
a
l e v e l
o f
c o n c e r n
f o r
h u m a n
h e a l t h .
H o w e v e r ,
s u r v e i l l a n c e
f o r
c h l o r i n a t e d
n a p h t h a l e n e s
i n
s u r f a c e
w a t e r s
i s
w a r r a n t e d .
T o x i c o l o g y
r e s e a r c h
m a y
b e
r e q u i r e d ,
d e p e n d i n g o n
t h e
r e s u l t s
o f
t h e
s u r v e i l l a n c e .
B a c k g r o u n d M a t e r i a l :
N a t i o n a l
A c a d e m y
o f
S c i e n c e s ,
l 9 7 7 .
D r i n k i n g
W a t e r
a n d H e a l t h .
V o l .
l . N A S ,
W a s h i n g t o n ,
D . C .
N a t i o n a l A c a d e m y o f S c i e n c e s , 1 9 8 0 .
D r i n k i n g W a t e r
a n d H e a l t h .
V o l .
3 . N A S ,
W a s h i n g t o n ,
D . C .
3 3
 
 
 P o l y b r o m i n a t e d b i p h e n y l s ( P 8 8 5 )
P 8 8
5
h a v
e
b e e
n
s h o
w n
t o
b e
c a r
c i n
o g e
n i c
i n
r a t
s a
n d
m i c
e
( G u
p t a
g t
a l .
,
1 9 8
3
a n d
G r o
c e
a n d
K i m
b r o
u g h
,
l 9 8
4 )
f o l
l o w
i n g
s u b
c h r
o n i
c
o r a
l
e x p
o s u
r e s
.
L i f
e t i
m e
e x p
o s u
r e
s t u
d i e
s
h a v
e
n o t
b e e
n
c a r
r i e
d
o u t
.
H o w
e v e
r ,
h e p
a t o
c e l
l u l
a r
c a r
c i n
o m a
s
h a v
e
b e e
n
a s s
o c i
a t e
d
w i t
h
a
t o t
a l
i n t
a k e
o f
b e t
w e e
n
0 . 4
a n d
l . 2
g / k
g — b
w / d
a y .
C a l
c u l
a t e
d
d a i
l y
e x p
o s u
r e s
i n
r a t
s
a n d
m i c
e
f o r
6
m o n
t h s
t o
a p p
r o x
i m a
t e l
y
7 0
p g /
k g —
b w /
d a y
l e d
t o
l i v
e r
c a n
c e r
.
T h e
S t a
t e
o f
M i c
h i g
a n
( 1 9
8 5 )
h a s
c o n
d u c
t e d
a r
i s k
a s s
e s s
m e n
t
f o r
P B B
t h a
t
i n d
i c a
t e s
a
l 0 “
5
e x c
e s s
c a n
c e r
r i s
k
a t
0 . 0
4
p g /
a d u
l t /
d a y
.
T h e
C o m
m i t
t e e
c h o
s e
a n
i n t
e r i
m
m a x
i m u
m
d a i
l y
e x p
o s u
r e
l i m
i t
o f
0 . 0
4
p g /
a d u
l t
b a s
e d
o n
t h e
M i c
h i g
a n
r i s
k
a s s
e s s
m e n
t .
P B B
s
h a v
e
b e e
n
r e p
o r t
e d
b y
t h e
S t a
t e
o f
M i c
h i g
a n
i n
c a r
p
f r o
m
t h e
P i n
e
a n d
C h i
p p e
w a
R i v
e r s
a t
1 . 3
3
a n d
0 . 2
3 m
g / k
g f
i s h
,
r e s
p e c
t i v
e l y
.
T h e
l 9 8
3
I n v
e n t
o r y
l i s
t s
P B B
s
i n
f i s
h f
r o m
n o r
t h e
r n
L a k
e M
i c h
i g a
n a
n d
t h e
P i c
k e r
e l
R i v
e r
b u t
d o e
s
n o t
g i v
e
c o n
c e n
t r a
t i o
n s .
P B B
s
h a v
e
n o t
b e e
n
r e p
o r t
e d
i n
w a t
e r
a n d
a r e
l i k
e l y
t o
e x i
s t
o n l
y a
t
e x c
e e d
i n g
l y
l o w c o
n c e
n t r
a t i
o n s
.
°
T h e
C o m
m i t
t e e
c o n
c l u
d e s
t h a
t
t h e
c o n
c e n
t r a
t i o
n s
o f P 8 8 r e
p o r
t e d
b y t h e S t
a t e o f M i
c h i
g a n
i n c a
r p
f r o
m
t w o r i
v e r
s
a r e a t a l e
v e l o f c o
n c e
r n
f o r
h u m
a n
h e a
l t h
.
C o n
t i n
u e d
e v a
l u a
t i o
n
o f
f i s
h
m o n
i t o
r i n
g
d a t
a
i s r e
c o m
m e n
d e d
.
B a c k g r o u n d M a t e r i a l :
G r o c e , D . F . a n d R . D . K i m b r o u g h , 1 9 8 4 . J . T o x i c o l .
E n v . H e a l t h l 4 z 6 9 5 - 7 0 6 .
G u p t a g : a l . , 1 9 8 3 . T o x i c o l . A p p l . P h a r m a c o l .
6 8 : l 9 — 3 5 .
M i c h i g a n S t a t e D e p t . N a t . R e s o u r c e s , 1 9 8 5 . P e r s .
C o m m .
 
 
P o l y c h l o r i n a t e d
t e r p h e n y l s
( P C T s ;
i n c l u d e s
t e t r a —
a n d
p e n t a c h l o r o t e r p h e n y l s )
N o d u l a r
h y p e r p l a s i a
o f
t h e
l i v e r
h a s
b e e n
r e p o r t e d
i n
m i c e
e x p o s e d
f o r
2 4
w e e k s
t o
a p p r o x i m a t e l y
3 7
m g
P C T
( K a n e c h l o r
C )
p e r
k g - b w / d a y
a n d
o b s e r v e d
f o r
4 0
w e e k s
( S h i r a i
g t
a l . ,
1 9 7 8 ) .
B e c a u s e
o f
t h e
s t r u c t u r a l
r e s e m b l a n c e
o f
P C T s
t o
o t h e r
c h l o r i n a t e d
c o m p o u n d s
s h o w n
t o
b e
p r o m o t e r s
o f
c a r c i n o g e n i c
a c t i v i t y ,
a n d
i n
t h e
a b s e n c e
o f
a n y
p u b l i s h e d
r i s k
a s s e s s m e n t s ,
t h e
C o m m i t t e e
h a s
a p p l i e d
a n
u n c e r t a i n t y
f a c t o r
o f
5 0 0 0
( N e i l ,
1 9 7 2 )
a n d
c h o s e
a n
i n t e r i m
m a x i m u m
d a i l y
e x p o s u r e
l i m i t
o f
0 . 5
m g / a d u l t .
P o l y c h l o r i n a t e d
t e r p h e n y l s
w e r e
d e t e c t e d
i n
d i s c h a r g e s
t o
t h e
D e t r o i t
R i v e r
b u t
A p p e n d i x
E
( 1 9 7 8 )
g i v e s
n o
d e t a i l s .
A c c o r d i n g t o
t h e
1 9 8 3
I n v e n t o r y ,
t e t r a —
a n d
p e n t a c h l o r o t e r p h e n y l s
w e r e
d e t e c t e d
i n
t h e
F o x
R i v e r ,
a
t r i b u t a r y t o
L a k e
M i c h i g a n ,
b u t
w e r e
n o t
q u a n t i f i e d
( J e n s e n
a n d
J o r g e n s e n ,
1 9 8 3 ) .
P C T s
h a v e
n o t
b e e n
r e p o r t e d i n
f i s h .
°
T h e r e
a r e
n o
d a t a
t o
i n d i c a t e
w h e t h e r
o r
n o t
P C T s
a r e
a t
a
l e v e l
o f
c o n c e r n f o r
h u m a n
h e a l t h .
A d d i t i o n a l
m o n i t o r i n g
f o r
P C T s
i s
w a r r a n t e d t o
d e t e r m i n e i f
t h e y
a r e
p r e s e n t i n
t h e
e n v i r o n m e n t ,
e s p e c i a l l y
i n f i s h .
B a c k g r o u n d M a t e r i a l :
J e n s e n ,
A . A .
a n d
K . J .
J o r g e n s e n ,
1 9 8 3 .
S c i e n c e
T o t a l
E n v i r o n .
2 7 : 2 3 1 — 2 5 0 .
S h i r a i
e t a l . ,
1 9 7 8 .
C a n c e r
L e t t .
4 : 2 7 1 — 2 7 5 .
N e i l , C . S . , 1 9 7 2 .
T o x i c o l . A p p l . P h a r m a c o l . 2 1 : 4 5 4 .
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E t h y l b e n z e n e ( C A S l O O — 4 l — 4 )
R a t
s
e x p
o s e
d
t o
u p
t o
6 8 0
m g /
k g —
b w /
d a y
f o r
6
m o n
t h s
d e v
e l o
p e d
m i n
o r
c e l
l u l
a r
l e s
i o n
s
i n
k i d
n e y
a n d
l i v
e r
a n d
a n
i n c
r e a
s e
i n
t h e
w e i
g h t
o f
b o t
h
t h e
s e
t i s
s u e
o r g
a n s
( W o
l f
e t
a l .
,
1 9 5
6 ) .
T h e
n o —
o b s
e r v
e d -
e f f
e c t
l e v
e l
w a s
l 3 6
m g /
k g —
b w /
d a y
.
B e c
a u s
e
t h i
s
i s
o n l
y
a
s u b
c h r
o n i
c
e x p
o s u
r e
a n d
b e c
a u s
e
t h i
s
s t u
d y
w a s
c o m
p l e
t e d
n e a
r l y
3 0
y e a
r s
a g o
,
t h e
C o m
m i t
t e e
h a s
a p p
l i e
d
a n
u n c
e r t
a i n
t y
f a c
t o r
o f
1 0 0
0
t o
t h e
n o —
o b s
e r v
e d —
e f f
e c t
l e v
e l
a n d
c h o
s e
a n
i n t
e r i
m
m a x
i m u
m
d a i
l y
e x p
o s u
r e
l i m
i t
o f
9 . 5
m g /
a d u
l t .
E t h
y l b
e n z
e n e
w a s
d e t
e c t
e d
i n
t h e
N i a
g a r
a
R i v
e r
a t
c o n
c e n
t r a
t i o
n s
u p
t o
0 . 2
p g /
L
( 1 9
8 3
I n v
e n t
o r y
,
R e f
.
n o .
l l l
) .
T h e
c o m
p o u
n d
i s
w i d
e l y
u s e
d
i n
c h e
m i c
a l
m a n
u f a
c t u
r i n
g ,
b u t
i s
b i o
d e g
r a d
a b l
e
i n
w a t
e r .
I t
w a s
n o t
r e p
o r t
e d
i n
f i s
h ,
h o w
e v e
r ,
a n d
i s
n o t l i k
e l y
t o b e d e t
e c t
e d .
°
T h e
C o m
m i t
t e e
c o n
c l u
d e s
t h a
t ,
a t
p r e
s e n
t ,
t h e
c o n
c e n
t r a
t i o
n s
o f e t h
y l b
e n z
e n e
r e p
o r t
e d
i n t h e
N i a
g a r
a
R i v
e r
a r e n o t a t a l e
v e l o f c o n
c e r
n
f o r
h u m
a n
h e a
l t h
.
M o n
i t o
r i n
g
i s n o t r e q
u i r
e d
f o r
f i s
h
o r w a t
e r
a t t h i
s
t i m
e .
B a c k g r o u n d M a t e r i a l :
W o l f , M . A . , t l . , l 9 5 6 . A r c h . I n d u s t . H e a l t h
1 4 : 3 8 7 - 3 9 8 .
 S t y r e n e ( C A S 1 0 0 — 4 2 — 5 )
T h e
N A S
( 1 9 7 7 )
p u b l i s h e d
a n
A D I
f o r
e x p o s u r e
o f
h u m a n s
t o
s t y r e n e
o f
1 3 3
p g / k g - b w / d a y ,
b a s e d
o n
a
s i x - m o n t h
o r a l
e x p o s u r e
s t u d y
i n
r a t s .
M o r e
r e c e n t l y ,
t h e
W H O
( 1 9 8 4 )
h a s
s u g g e s t e d
a n
A D I
o f
4 0
p g / k g — b w / d a y
f o r
a d u l t s ,
b a s e d
o n
a
2 - y e a r
d r i n k i n g
w a t e r
s t u d y .
T h e r e
i s
l i m i t e d
e v i d e n c e t h a t
s t y r e n e
c a u s e s c a n c e r i n
r o d e n t s ; h o w e v e r , s t y r e n e o x i d e i s
c o n s i d e r e d t o
b e
c a r c i n o g e n i c ( W H O ,
1 9 8 3 ) .
B a s e d
o n
t h e
A D I
s e t
b y
t h e
W H O ,
t h e
C o m m i t t e e c h o s e
a n
i n t e r i m m a x i m u m d a i l y e x p o s u r e l i m i t o f
2 . 8 m g / a d u l t .
T h e
d a t a b a s e
f o r
t h i s
c o m m o n
i n d u s t r i a l
c h e m i c a l
s h o w s
o n e
s e t
o f
m e a s u r e m e n t s
o n l y :
c o n c e n t r a t i o n s
i n
t h e
N i a g a r a
R i v e r
w e r e
b e t w e e n
l
a n d
1 0
p g / L
( 1 9 8 3 I n v e n t o r y , R e f s . n o . 2 7 a n d 1 1 1 ) .
S t y r e n e w a s
d e t e c t e d e a r l i e r i n
t h e
C l e v e l a n d , O h i o
w a t e r s u p p l y
b u t
w a s
n o t
q u a n t i f i e d ( 1 9 7 8 A p p e n d i x E ) .
L e v e l s i n
f i s h
h a v e
n o t b e e n
r e p o r t e d .
°
T h e
C o m m i t t e e c o n c l u d e s t h a t
t h e
c o n c e n t r a t i o n s
r e p o r t e d i n
w a t e r i n
t h e t w o
i n v e n t o r i e s a r e n o t
a t a
l e v e l o f
c o n c e r n f o r h u m a n h e a l t h .
H o w e v e r ,
m o n i t o r i n g i n
f i s h
i s
n e c e s s a r y u n t i l
i t
i s
e s t a b l i s h e d t h a t
h u m a n i n t a k e s a r e
b e l o w t h e
i n t e r i m
e x p o s u r e
l i m i t .
B a c k g r o u n d M a t e r i a l :
N a t i o n a l A c a d e m y o f S c i e n c e s , 1 9 7 7 . D r i n k i n g
W a t e r a n d H e a l t h . V o l . 1 . N A S , W a s h i n g t o n , D . C .
W o r l d H e a l t h O r g a n i z a t i o n , 1 9 8 3 . E n v i r o n m e n t a l
H e a l t h C r i t e r i a 2 6 , S t y r e n e . W H O , G e n e v a .
W o r l d H e a l t h O r g a n i z a t i o n , 1 9 8 4 . E v a l u a t i o n o f
C e r t a i n F o o d A d d i t i v e s a n d C o n t a m i n a n t s . W H O ,
G e n e v a .
 
 
 
 
    
 
   
P o l
y c y
c l i
c
( p o
l y n
u c l
e a r
)
A r o
m a t
i c
H y d
r o c
a r b
o n s
( P A
H s )
B e n z o ( a ) p y r e n e ( B a P ) ( C A S 5 0 — 3 2 — 8 )
C h r y s e n e ( C A S 2 1 8 - 0 1 — 9 )
D i b e n z ( a , h ) a n t h r a c e n e ( C A S 5 3 — 7 0 — 3 )
B e n z o ( b ) f l u o r a n t h e n e ( C A S 2 0 5 — 9 9 — 2 )
B e n z o ( j ) f l u o r a n t h e n e ( C A S 2 0 5 — 8 2 — 3 )
S e
v e
r a
l
p o
l y
c y
c l
i c
a r
o m
a t
i c
h y
d r
o c
a r
b o
n s
( P
A H
s )
a r
e
K n
o w
n
t o
b e
t u
m o
r i
g e
n i
c
w h
e n
a p
p l
i e
d
t o
t h
e
s k
i n
.
B e
n z
o (
a )
p y
r e
n e
( B
a P
)
i s
t h
e
m o
s t
w i
d e
l y
s t
u d
i e
d
P A
H
a n
d
i s
c a
r c
i n
o g
e n
i c
w h
e n
i n
h a
l e
d
o r
a p
p l
i e
d
t o
s k
i n
.
I t
m a
y
b e
w e
a k
l y
c a
r c
i n
o g
e n
i c
w h
e n
i n
g e
s t
e d
.
I A
R C
( l
9 8
3 )
h a
s
c o
n c
l u
d e
d
t h
a t
a l
l
o f
t h
e
P A
H s
l i
s t
e d
a b
o v
e
a r
e
c a
r c
i n
o g
e n
i c
t o
a n
i m
a l
s .
P r
e v
i o
u s
l y
,
0 .
2
p g
/ L
w a
s
s e
t
a s
t h
e
d r
i n
k i
n g
w a
t e
r
l i
m i
t
f o
r
t h
e
s u
m
o f
s i
x
n a
m e
d
i n
d i
c a
t o
r
P A
H s
,
i n
c l
u d
i n
g
B a
P
( N
H O
,
l 9
8 4
) .
C u
r r
e n
t l
y
t h
e
W H
O
h a
s
p r
o p
o s
e d
a
d r
i n
k i
n g
w a
t e
r
g u
i d
e l
i n
e
o f
0 .
0 1
p g
/ L
f o
r
B a
P
a n
d
h a
s
n o
t e
d
t h
e
a s
s o
c i
a t
i o
n
o f
B a
P
w i
t h
o t
h e
r
P A
H s
.
D e
s p
i t
e
t h
e s
e
s t
r i
n g
e n
t
d r
i n
k i
n g
w a
t e
r
g u
i d
e l
i n
e s
,
i t
i s
w i
d e
l y
h e
l d
t h
a t
P A
H s
i n
d r
i n
k i
n g
w a
t e
r
a c
c o
u n
t
f o
r
o n
l y
0 .
l %
t o
0 :
3 1
o f
t h
e
t o
t a
l
d a
i l
y
h u
m a
n
e x
p o
s u
r e
.
S o
m e
9 9
%
o f
P A
H s
c o
m e
f r
o m
i n
g e
s t
i o
n o
f
c o
o k
e d
f o
o d
s ,
e .
g .
c h
a r
— b
r o
i l
e d
m e
a t
,
f i
s h
a n
d
p o
u l
t r
y
( L
i j
i n
s k
y
a n
d
R o
s s
,
1 9
6 7
;
L i
j i
n s
k y
a n
d
S h
u b
i k
,
l 9
6 4
) .
T h
e
C o
m m
i t
t e
e
d i
d
n o
t
c h
o o
s e
a n
i n
t e
r i
m
m a
x i
m u
m
d a
i l
y
e x
p o
s u
r e
l i
m i
t f
o r
B a
P
o r
a n
y
o t
h e
r P
A H
b e
c a
u s
e o
f
a n
i n
a d
e q
u a
t e
d a
t a
b a
s e
f o
r
a s
s e
s s
m e
n t
.
L i
k e
o t
h e
r
p o
l y
c y
c l
i c
a r
o m
a t
i c
h y
d r
o c
a r
b o
n s
,
B a
P
i s
a
p r
o d
u c
t
o f
t h
e
i n
c o
m p
l e
t e
c o
m b
u s
t i
o n
o f
f u
e l
s
a n
d
o t
h e
r
o r
g a
n i
c
m a
t e
r i
a l
s .
P e
t r
o l
e u
m
r e
f i
n e
r i
e s
a n
d
c o
k i
n g
o p
e r
a t
i o
n s
h a
v e
b e
e n
m a
j o
r
c o
n t
r i
b u
t o
r s
o f
P A
H s
t o
t h
e
G r
e a
t
L a
k e
s ,
a n
d
e s
p e
c i
a l
l y
i n
t h
e
v i
c i
n i
t y
o f
t h
e s
e
f a
c i
l i
t i
e s
.
I t
h a
s
b e
e n
d e
t e
c t
e d
i n
f i
s h
i n
t h
e
D e
t r
o i
t
R i
v e
r
i n
c o
n c
e n
t r
a t
i o
n s
o f
l 2
8
n g
/ k
g
o r
l o
w e
r
( l
9 7
8
A p
p e
n d
i x
E )
.
B a
P
i s
a n
a i
r
p o
l l
u t
a n
t
a n
d
i s
l i
s t
e d
a s
s u
c h
i n
t h
e
l 9
7 8
A p
p e
n d
i x
E .
I t
i s
a l
s o
c o
m m
o n
i n
s e
d i
m e
n t
s (
A p
p e
n d
i x
E
a n
d
1 9
8 3
I n
v e
n t
o r
y )
.
A s
w i
t h
o t
h e
r
P A
H s
,
B a
P
i s
d e
p o
s i
t e
d
o n
t h
e
l a
k e
s
f r
o m
t h
e
a t
m o
s p
h e
r e
o r
f r
o m
u r
b a
n
a n
d
h i
g h
w a
y
r u
n o
f f
a n
d
i s
i n
c o
r p
o r
a t
e d
i n
t o
p h
y t
o p
l a
n k
t o
n .
I t
f i
n d
s
i t
s
w a
y
i n
t o
t h
e
t i
s s
u e
s
o f
f i
s h
f r
o m
t h
e r
e
o r
b y
r e
s o
r p
t i
o n
f r
o m
i n
g e
s t
e d
s e
d i
m e
n t
s .
3 8
 C h r y s e n e
h a s
b e e n
f o u n d
i n
s e d i m e n t s
t o g e t h e r
w i t h
B a P .
N o
d a t a
o n
c o n t a m i n a t i o n
o f
f i s h
a r e
g i v e n
i n
t h e
t w o
s u m m a r i e s .
D i b e n z ( a , h ) a n t h r a c e n e
h a s
b e e n
f o u n d
i n
t h e
s e d i m e n t s
o f
t r i b u t a r i e s
t o
L a k e s
S u p e r i o r
a n d
E r i e
a n d
i n
a
d i s c h a r g e
t o
t h e
D e t r o i t
R i v e r .
C o n c e n t r a t i o n s
i n w a t e r
a r e n o t
k n o w n .
B e n z o ( b ) f l u o r a n t h e n e
i s
l i s t e d
i n
b o t h
A p p e n d i x
E
a n d
t h e
1 9 8 3
I n v e n t o r y
a s
a n
a i r
p o l l u t a n t
i n
t h e
D e t r o i t — L a k e
H u r o n - S u d b u r y
r e g i o n
w i t h
c o n c e n t r a t i o n s
o f u p t o l p g / m 3 .
N o d a t a
a r e
g i v e n
f o r i t s o c c u r r e n c e
i n w a t e r
o r f i s h .
B e n z o ( j ) f l u o r a n t h e n e
w a s
d e t e c t e d
i n
t h e
w a t e r s
o f
w e s t e r n
L a k e
E r i e
b u t w a s n o t q u a n t i f i e d
( 1 9 7 8
A p p e n d i x
E ) .
° E x p o s u r e
t o P A H s
i n d e v e l o p e d
a r e a s
l i k e
t h e
G r e a t
L a k e s
b a s i n
i s i n e v i t a b l e
b e c a u s e
o f t h e i r
w i d e s p r e a d
g e n e r a t i o n
1 1 ; c o m b u s t i o n -
T h e
C o m m i t t e e
c o n c l u d e s
t h a t
c o n c e n t r a t i o n s
o f B a P
r e p o r t e d
i n f i s h
a r e n o t l i k e l y
t o b e a t a l e v e l
o f c o n c e r n
f o r h u m a n
h e a l t h ,
c o n s i d e r i n g
t h e
a m o u n t s
o f P A H i n o t h e r
d i e t a r y
s o u r c e s .
T h e r e
r e m a i n s
a n i n a d e q u a t e
d a t a
b a s e
f o r a s s e s s m e n t
o f t h e o t h e r
P A H .
B a c k g r o u n d M a t e r i a l :
I n t . A g e n c y f o r R e s e a r c h o n C a n c e r , 1 9 8 3 .
M o n o g . 3 2 .
L i j i n s k y , w . a n d A . E . R o s s , l 9 6 7 . F o o d C o s m e t .
T o x i c o l . 5 : 3 4 3 — 3 4 7 .
L i j i n s k y , N . a n d P . S h u b i k , 1 9 6 4 . S c i e n c e 1 4 5 2 5 3 — 5 5 .
N a t i o n a l A c a d e m y o f S c i e n c e s , 1 9 7 7 . D r i n k i n g W a t e r
a n d H e a l t h . V o l . 1 . N A S , W a s h i n g t o n , D . C .
W o r l d H e a l t h O r g a n i z a t i o n , l 9 8 4 . G u i d e l i n e s f o r
D r i n k i n g W a t e r Q u a l i t y , V o l . l . W H O , G e n e v a .
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C r e s o l , o — , m — , p - ( C A S 1 3 1 9 — 7 7 — 3 )
T h
e r
e
i s
a
p a
u c
i t
y
o f
t o
x i
c o
l o
g y
d a
t a
a v
a i
l a
b l
e
o n
t h
e
c r
e s
o l
s .
S h
o r
t —
t e
r m
t e
s t
s
i n
d i
c a
t e
t h
a t
m i
x t
u r
e s
o f
c r
e s
o l
s
h a
v e
m u
t a
g e
n i
c p
r o
p e
r t
i e
s .
T h
e
s u
g g
e s
t i
o n
t h
a t
t h
e y
p r
o m
o t
e
t h e
a c
t i
v i
t y
o f
s o
m e
a n
i m
a l
c a
r c
i n
o g
e n
s ( B
o u
t w
e l
l a
n d
B o
s c
h ,
T 9 5
9 )
i n
d i
c a
t e
s
t h
a t
t h
e y
c o
u l
d
p l
a y
a
r o
l e
i n
t h e
d e
v e
l o
p m
e n
t
o f
e n
v i
r o
n m
e n
t a
l l
y
r e
l a
t e
d
c a
n c
e r
s .
C r
e s
o l
s
a r e
l i
k e
l y
t o
i m
p a
r t
a d
v e
r s
e
t a
s t
e
a n d
o d
o u
r
t o
w a
t e
r
a n d
c a n
b e
c o
v e
r e
d
u n
d e
r
t h
e
g u
i d
e l
i n
e s
s u
g g
e s
t e
d
b y
H e
a l
t h
a n d
W e
l f
a r
e
C a
n a
d a
( l
9 7
9 )
f o r
t o t
a l
p h
e n
o l
s ,
i . e
.
2
p g
/ L
.
T h
i s
g u
i d
e l
i n
e
i s
b a
s e
d
o n
t a
s t
e
a n d
o d
o u
r
d e
t e
c t
i o
n .
T h
e
C o
m m
i t
t e
e
c a
n n
o t
c h
o o
s e
a n
i n
t e
r i
m
m a
x i
m u
m
d a
i l
y
e x
p o
s u
r e
l i
m i
t
a t t h
i s t i m
e .
T h
e
c r
e s
o l
s
a r
e
s h
o w
n
i n
t h
e
l 9
7 8
A p
p e
n d
i x
E
a s
b e
i n
g
d i
s c
h a
r g
e d
i n
t o
L a
k e
M i
c h
i g
a n
.
N o
d e
t a
i l
s
a r
e
g i
v e
n .
N o
d a
t a
f o
r
t h
e s
e
c o
m p
o u
n d
s
a r
e
s h
o w
n
i n
t h
e
l 9
8 3
I n
v e
n t
o r
y .
C r
e s
o l
s
a r
e
b i
o d
e g
r a
d a
b l
e ,
b u
t
t h
e
r a
t e
s
o f b r
e a
k d
o w
n
v a
r y
.
°
T h
e r
e
i n
s u
f f
i c
i e
n t
d a
t a
t o
d e
t e
r m
i n
e
e i
t h
e r
a n
e x
p o
s u
r e
l i
m i
t
o r
t h
e
l e v
e l
o f
c o
n c
e r
n
f o
r
c r
e s
o l
s .
T h
e
u s
e
o f
l a
r g
e
q u
a n
t i
t i
e s
o f
c r
e s
o l
s
w i
t h
i n
t h
e
b a
s i
n w
a r
r a
n t
s e
f f
o r
t t
o d
e t
e c
t t
h e
s e
c h
e m
i c
a l
s
i n
t h
e
G r
e a
t
L a
k e
s
b a
s i
n .
B a
s e
d
o n
i d
e n
t i
f i
c a
t i
o n
a n
d
q u
a n
t i
t a
t i
o n
,
t o
x i
c o
l o
g i
c a
l
d a
t a
m a
y
b e r e
q u
i r
e d
.
B a c k g r o u n d M a t e r i a l :
B o u
t w e
l l
R . K
.
a n d
D . K
.
B o s
c h ,
l 9 5
9 .
C a n
c e r
R e s
.
1 9 :
4 1 3
- 4 2
4 .
H e a
l t h
a n d
W e l
f a r
e C
a n a
d a ,
l 9 7
9 .
G u i
d e l
i n e
s f
o r
C a n
a d i
a n
D r i
n k i
n g
W a t
e r
Q u a
l i t
y
1 9 7
8 .
N H N
,
O t t
a w a
,
O N .
4 0
 2 , 4 , 6 — T r i c h l o r o p h e n o l
( 2 , 4 , 6 - T C P ) ( C A S
8 8 — 0 6 — 2 )
2 , 4 , 5 — T r i c h l o r o p h e n o l
( 2 , 4 , 5 - T C P ) ( C A S
9 5 — 9 5 — 4 )
T h e r e
i s
g o o d
e v i d e n c e
t h a t
2 , 4 , 6 — T C P
i s
c a r c i n o g e n i c
t o
l a b o r a t o r y
a n i m a l s
( N A S ,
l 9 8 2 ) .
R e p o r t s
o f
s o f t
t i s s u e
c a r c i n o m a s
i n
e x p o s e d
w o r k e r s
a n d
a d v e r s e
r e p r o d u c t i v e
e f f e c t s
a l s o s u g g e s t c a u t i o n . T h e W H O h a s p u b l i s h e d a d r i n k i n g w a t e r
g u i d e l i n e f o r
2 , 4 , 6 — T C P o f
l o
p g / L .
H o w e v e r , 0 . 1
p g
t r i c h l o r o p h e n o l / L i m p a r t s a n
o b j e c t i o n a b l e t a s t e a n d
o d o u r .
B a s e d o n t h e a p p l i c a t i o n o f a n u n c e r t a i n t y f a c t o r o f l O O O t o
r a t r e p r o d u c t i o n
d a t a ( N e u b e r t a n d D i l l m a n , 1 9 7 2 ) f o r
2 , 4 , 6 - T C P , w h i c h i n d i c a t e s n o a d v e r s e e f f e c t s a t a d o s e o f 0 . 9
m g / k g — b w / d a y , a n
a c c e p t a b l e a d u l t e x p o s u r e w o u l d b e
6 3
p g / d a y . 2 , 4 , 5 — T C P i s c o n s i d e r a b l y
l e s s t o x i c a n d t h e U . S .
E P A ( l 9 8 0 ) h a s p u b l i s h e d
a n A D I o f 7 m g / k g - b w / d a y .
P u b l i s h e d
U . S . E P A , r i s k a s s e s s m e n t d a t a c a n b e u s e d t o c a l c u l a t e a
1 0 — 5 e x c e s s r i s k o f c a n c e r a t 3 5 p g / a d u l t / d a y .
T h e
C o m m i t t e e
c h o s e
a n i n t e r i m
m a x i m u m
d a i l y
e x p o s u r e
l i m i t
o f 3 5
p g / a d u l t
f o r
t o t a l
t r i c h l o r o p h e n o l s
b a s e d
o n t h e
U . S .
E P A
r i s k
a s s e s s m e n t .
'
T r i c h l o r o p h e n o l s a r e f r e q u e n t l y c o n t a m i n a t e d w i t h c h l o r i n a t e d
d i b e n z o - p — d i o x i n s a n d d i b e n z o f u r a n s . T h e y a r e a l s o l i k e l y
m e t a b o l i t e s a n d d e g r a d a t i o n p r o d u c t s o f a v a r i e t y o f
c h l o r i n a t e d a r o m a t i c h y d r o c a r b o n s a n d m a y b e p r o d u c e d w h e n
w a t e r i s c h l o r i n a t e d i n t h e p r e s e n c e o f p h e n o l . T h e y w e r e
r e p o r t e d i n f i s h f r o m t h e N i a g a r a R i v e r i n c o n c e n t r a t i o n s o f
u p t o 2 2 m g / k g ( 2 , 4 , 5 , — T C P ) a n d 3 3 m g / k g ( 2 , 4 , 6 — T C P ) a n d i n
N i a g a r a R i v e r w a t e r a t c o n c e n t r a t i o n s u p t o l p g / L e a c h
( l 9 8 3 I n v e n t o r y , R e f s . n o . l l l a n d 2 7 ) . A p p e n d i x E a l s o
m e n t i o n s 2 , 4 , 5 - T C P i n L a k e M i c h i g a n b u t g i v e s n o d e t a i l s .
° T h e C o m m i t t e e c o n c l u d e s t h a t c o n c e n t r a t i o n s o f b o t h T C P
i s o m e r s r e p o r t e d i n f i s h f r o m t h e N i a g a r a R i v e r a r e a t a
l e v e l o f c o n c e r n f o r h u m a n h e a l t h a n d m o n i t o r i n g i s
r e q u i r e d . C o n c e n t r a t i o n s i n w a t e r a r e n o t a t a l e v e l o f
c o n c e r n .
B a c k g r o u n d M a t e r i a l :
N a t i o n a l A c a d e m y o f S c i e n c e s , l 9 8 2 . D r i n k i n g W a t e r
a n d H e a l t h . V o l . 4 . N A S , W a s h i n g t o n , D . C .
N e u b e r t , D . a n d I . D i l l m a n . P h a r m a c o l . , 1 9 7 2 . 2 7 2 : 2 4 3 - 2 6 4 .
U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , l 9 8 0 . A m b i e n t
W a t e r Q u a l i t y C r i t e r i a f o r T r i c h l o r o p h e n o l s . U . S . E P A ,
W a s h i n g t o n , D . C . ( P B 8 l — l l 7 4 3 4 ) .
W o r l d H e a l t h O r g a n i z a t i o n , 1 9 8 4 . G u i d e l i n e s f o r
D r i n k i n g W a t e r Q u a l i t y , V o l . 1 W H O , G e n e v a .
4 1
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1 , 4 — D i o x a n e ( C A S 1 2 3 — 9 1 - 1 )
N O T E : 1 , 4 — D i o x a n e s h o u l d n o t b e c o n f u s e d w i t h
" d i o x i n ” , a t e r m c o m m o n l y u s e d t o r e f e r t o
p o l y c h l o r i n a t e d d i b e n z o — p — d i o x i n s .
1 , 4 — D i o x a n e h a s c a u s e d n a s a l e p i t h e l i a l c e l l c a n c e r
i n r a t s a n d h e p a t o c e l l u l a r c a r c i n o m a s i n r a t s a n d
m i c e ( N C I , 1 9 7 8 ) . A d o s e — r e s p o n s e r e l a t i o n s h i p i s
d i f f i c u l t t o d e t e r m i n e b e c a u s e o f t h e t o x i c i t y o f
t h i s c h e m i c a l d u r i n g t h e b i o a s s a y . N o t u m o r s o r
t o x i c
e f f e c t s
w e r e
r e p o r t e d
i n
m a l e
a n d
f e m a l e
r a t s
e x p o s e d
t o
d i o x a n e
i n
d r i n k i n g
w a t e r
a t
l e v e l s
o f
9 . 6 a n d 1 9 m g / k g — b w / d a y , r e s p e c t i v e l y ( K o c i b a e t
a l . , 1 9 7 4 ) . T h e S t a t e o f M i c h i g a n ( 1 9 8 5 ) h a s
c o n d u c t e d a r i s k a s s e s s m e n t o f 1 , 4 - d i o x a n e a n d
d e t e r m i n e d a 1 0 - 5 e x c e s s r i s k o f c a n c e r a t 1 7
p g / a d u l t / d a y . T h e C o m m i t t e e r e c o m m e n d s a n i n t e r i m
m a x i m u m d a i l y e x p o s u r e l i m i t o f 1 7 p g / a d u l t b a s e d
o n t h e M i c h i g a n a s s e s s m e n t .
T h i s s o l v e n t w a s o b s e r v e d i n s e v e r a l d i s c h a r g e s i n t o
L a k e M i c h i g a n n e a r C h i c a g o i n c o n c e n t r a t i o n s o f l
p g / L ( 1 9 7 8 A p p e n d i x E ) . A m b i e n t w a t e r
c o n c e n t r a t i o n s w e r e n o t g i v e n . T h e 1 9 8 3 I n v e n t o r y
d o e s n o t l i s t t h i s c o m p o u n d .
° T h e C o m m i t t e e c o n c l u d e s t h a t c o n c e n t r a t i o n s o f
1 , 4 — d i o x a n e i n d i s c h a r g e s n e a r C h i c a g o a r e a t a
l e v e l o f c o n c e r n f o r h u m a n h e a l t h . H o w e v e r ,
l i t t l e i s k n o w n o f t h e c o n c e n t r a t i o n s o f d i o x a n e
i n s u r f a c e w a t e r o r f i s h . D a t a o n t h e u s e s o f
d i o x a n e s h o u l d b e c o l l e c t e d a n d s u r v e i l l a n c e
s h o u l d t a k e p l a c e f o r t h i s c o m p o u n d i n
e f f l u e n t s , s u r f a c e w a t e r s a n d f i s h i n t h e
v i c i n i t y o f e f f l u e n t s o u r c e s .
B a c k g r o u n d M a t e r i a l :
K o c i b a , R . J . g t
3 0 : 2 7 5 — 2 8 6 .
M i c h i g a n S t a t e D e p t . N a t . R e s o u r c e s , 1 9 8 5 . P e r s .
C o m m .
N a t i o n a l C a n c e r I n s t i t u t e , 1 9 7 8 . T e c h . R p t .
S e r . N o . 8 0 , B e t h e s d a , M D .
1 . , 1 9 7 4 . T o x i c o l . A p p l . P h a r m a c o l .
4 2
 l . 6 . 6 A c i d s a n d E s t e r s
P h t h a l i c
a c i d ,
d i i s o b u t y l
e s t e r
( D B P ; d i i s o b u t y l p h t h a l a t e )
( C A S 8 4 — 6 9 — 5 )
D B P
h a s
n o t
b e e n
f o u n d
t o
b e
c a r c i n o g e n i c
i n
c h r o n i c
f e e d i n g
s t u d i e s .
T h e
N A S
h a s
p u b l i s h e d
a n
A D I
f o r
D B P
o f
0 . l l
m g / k g - b w / d a y .
T h e
s u g g e s t e d
n o — a d v e r s e - e f f e c t l e v e l
i n
w a t e r
i s
0 . 7 7
m g
D B P / L .
0 n
t h e
b a s i s
o f
t h e
N A S
e v a l u a t i o n ,
t h e
C o m m i t t e e
c h o s e a n
i n t e r i m m a x i m u m d a i l y
e x p o s u r e l i m i t o f
7 . 7
m g / a d u l t .
T h i s
p h t h a l i c
a c i d
e s t e r
w a s
r e p o r t e d
i n
a
w a s t e w a t e r d i s c h a r g e i n t o L a k e M i c h i g a n n e a r C h i c a g o
( 1 9 7 8
A p p e n d i x
E ) a t a c o n c e n t r a t i o n
o f l 4 p g / L .
T h e
l 9 8 3 I n v e n t o r y d o e s
n o t
l i s t t h i s c o m p o u n d .
T h e
c o m p o u n d i s
p r o b a b l y m o r e a b u n d a n t t h a n a v a i l a b l e
d a t a s u g g e s t .
°
T h e
C o m m i t t e e
c o n c l u d e s
t h a t
t h e
s i n g l e
w a s t e w a t e r d i s c h a r g e r e p o r t e d i s n o t a t a l e v e l
o f c o n c e r n f o r h u m a n h e a l t h .
B a c k g r o u n d M a t e r i a l :
N a t i o n a l A c a d e m y o f S c i e n c e s , l 9 7 7 . D r i n k i n g W a t e r
a n d H e a l t h . V o l . 1 . W a s h i n g t o n , D . C .
4 3
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h
t
h
a
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,
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(
2
—
e
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h
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h
e
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s
t
e
r
( D
E H
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i
s
(
2
—
e
t
h
y
l
h
e
x
y
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) p h
t h
a l
a t
e ,
d
i
e
t
h
y
l
h
e
x
y
l p
h
t
h
a
l
a
t
e
) ( C
A S
l l
7 —
8 l
— 7
)
T h
e
t o
x i
c i
t y
o f
s e
v e
r a
l
o f
t h
e
p h
t h
a l
i c
a c
i d
e s
t e
r s
h a
s
b e
e n
s t
u d
i e
d
e x
t e
n s
i v
e l
y .
T h
e y
a r
e
b i
o a
c t
i v
e
c o
m p
o u
n d
s
w i
t h
t h
e
p o
t e
n t
i a
l
t o
a d
v e
r s
e l
y
a f
f e
c t
t h
e
d e
v e
l o
p m
e n
t
o f
t h
e
r e
p r
o d
u c
t i
v e
s y
s t
e m
i n
m a
m m
a l
s .
O n
t h
e
b a
s i
s
o f
t h
e s
e
d a
t a
,
t h
e
N A
S
p u
b l
i s
h e
d
a n
A D
I
f o
r
D E
H P
o f
0 .
6
m g
/ k
g -
b w
/ d
a y
a n
d
a
s u
g g
e s
t e
d
n o
— a
d v
e r
s e
— e
f f
e c
t
l e
v e
l
i n
w a
t e
r
o f
4 .
2
m g
/ L
.
R e
c e
n t
l y
,
i t
h a
s
b e
e n
r e
p o
r t
e d
t h
a t
D E
H P
i s
a
l i
v e
r
c a
r c
i n
o g
e n
i n
r a
t s
a n
d
m i
c e
( N
T P
) .
I n
t h
e
a b
s e
n c
e
o f
r i
s k
a s
s e
s s
m e
n t
d a
t a
,
t h
e
C o
m m
i t
t e
e
a p
p l
i e
d
a n
u n
c e
r t
a i
n t
y
f a
c t
o r
o f
5 0
0 0
( N
e i
l ,
l 9
7 2
)
t o
t h
e
n o
— o
b s
e r
v e
d —
a d
v e
r s
e —
e f
f e
c t
l e
v e
l
o f
6 0
m g
/ k
g -
b w
/ d
a y
a n
d
c h
o s
e
a n
i n
t e
r i
m
m a
x i
m u
m
d a
i l
y
e x
p o
s u
r e
l i
m i
t
o f
0 .
8 4
m g
/ a
d u
l t
.
T h
i s
c o
m p
o u
n d
i s
a
n
o
t
h
e
r
p
e
r
v
a
s
i
v
e
c
o
n
t
a
m
i
n
a
n
t
i n
t h
e
G r
e a
t
L a
k e
s
b a
s i
n
e c
o s
y s
t e
m .
I t
i s
f o
u n
d
i n
f i
s h
a t
m e
a n
c
o
n
c
e
n
t
r
a
t
i
o
n
s
( f
o r
a n
y
s e
r i
e s
o f
s p
e c
i m
e n
s
t a
k e
n
f r
o m
a n
y
s i
t e
)
o f
u p
t o
1 .
3
m g
/ k
g
( L
a k
e
S u
p e
r i
o r
,
1 9
7 8
A
p
p
e
n
d
i
x
E
a n
d
l 9
8 3
I n
v e
n t
o r
y ,
R e
f .
n o
.
4 )
.
T h
e
h
i
g
h
e
s
t
c
o
n
c
e
n
t
r
a
t
i
o
n
s
i n
a
m
b
i
e
n
t
w
a
t
e
r
w e
r e
1 3
7
p
g
/
L
( L
a k
e
M
i
c
h
i
g
a
n
—
l 9
7 8
A
p
p
e
n
d
i
x
E )
,
a n
d
7 l
p
g
/
L
( N
i a
g a
r a
R i
v e
r
-
l 9
8 3
I n
v e
n t
o r
y ,
R e
f .
n o
.
4 5
) .
A
m e
a n
c
o
n
c
e
n
t
r
a
t
i
o
n
o f
4 7
p
g
/
L
w a
s
f o
u n
d
i n
N i
n e
C r
e e
k ,
a
s m
a l
l
t
r
i
b
u
t
a
r
y
d
r
a
i
n
i
n
g
t h
e
P A
S
c h
e m
i c
a l
w a
s t
e
s i
t e
n e
a r
O s
w e
g o
,
N .
Y .
( 1
9 8
3
I n
v e
n t
o r
y ,
R e
f .
n o
4 5
) .
°
T h
e
C
o
m
m
i
t
t
e
e
c
o
n
c
l
u
d
e
s
t h
a t
,
b a
s e
d
o n
n e
w
i
n
f
o
r
m
a
t
i
o
n
o n
t h
i s
c o
m p
o u
n d
,
c
o
n
c
e
n
t
r
a
t
i
o
n
s
o f
D E
H P
i n
f i
s h
a n
d
w
a
t
e
r
i n
s e
v e
r a
l
a r
e a
s
o f
t h
e
G
r
e
a
t
L a
k e
s
a r
e
a t
a
l e
v e
l
o f
c o
n c
e r
n
f o
r
h u
m a
n
h e
a l
t h
.
T h
e
j
u
r
i
s
d
i
c
t
i
o
n
s
s h
o u
l d
c
o
n
d
u
c
t
a
p
p
r
o
p
r
i
a
t
e
m
o
n
i
t
o
r
i
n
g
,
e
v
a
l
u
a
t
e
t h
e
s
i
g
n
i
f
i
c
a
n
c
e
o
f
t h
e
d
a
t
a
a n
d ,
i f
w
a
r
r
a
n
t
e
d
,
c
o
n
s
i
d
e
r
l
o
w
e
r
i
n
g
t h
e
e
n
v
i
r
o
n
m
e
n
t
a
l
c
o
n
c
e
n
t
r
a
t
i
o
n
s
o
f
D
E
H
P
b y
p
l
a
c
i
n
g
r
e
s
t
r
i
c
t
i
o
n
s
o n
i t
s
u s
e
o r
b y
o
t
h
e
r
a
p
p
r
o
p
r
i
a
t
e
m e
a n
s .
B a c k g r o u n d M a t e r i a l :
J o
i n
t
F A
O /
N H
O
E x
p e
r t
C o
m m
i t
t e
e
o n
F o
o d
A d
d i
t i
v e
s
a n
d
C o
n t
a m
i n
a n
t s
,
l 9
8 4
.
E v
a l
u a
t i
o n
o f
C e
r t
a i
n
F o
o d
A d
d i
t i
v e
s
a n
d
C o
n t
a m
i n
a n
t s
,
N H
O
T e
c h
.
R p
t .
S e
r i
e s
7 l
0 .
N a
t i
o n
a l
A c
a d
e m
y
o f
S c
i e
n c
e s
,
l 9
7 7
.
D r
i n
k i
n g
N a
t e
r
a n
d
H e
a l
t h
.
V o
l .
l .
N A
S ,
N a
s h
i n
g t
o n
,
D .
C .
N a
t i
o n
a l
T o
x i
c o
l .
P r
o g
. ,
l 9
8 3
.
T e
c h
.
R p
t .
S e
r .
2 l
7 ,
B e
t h
e s
d a
,
M D
.
N e
i l
,
C .
S .
,
l 9
7 2
.
T o
x i
c o
l .
A p
p l
.
P h
a r
m a
c o
l .
2 l
: 4
5 4
.
4 4
 l . 6 . 7 M i s c e l l a n e o u s
A n i l i n e ( C A S 6 2 - 5 3 — 3 )
A n i l i n e
h a s
n o t
b e e n
s h o w n
t o
b e
c a r c i n o g e n i c
t o
h u m a n s
i n
o c c u p a t i o n a l
s t u d i e s
c o n d u c t e d
t o
d a t e .
H o w e v e r ,
t h e
I A R C
r e p o r t s
t h a t
t h e r e
i s
" l i m i t e d
e v i d e n c e "
t h a t
a n i l i n e
h y d r o c h l o r i d e
c a u s e s
c a n c e r
( h a e m a n g i o s a r c o m a )
i n
r o d e n t s ( r a t s ) . T h e r e i s
a
p a u c i t y o f
t o x i c o l o g y d a t a
a v a i l a b l e o n
a n i l i n e ,
h e n c e , t h e
C o m m i t t e e c a n n o t c h o o s e a n
i n t e r i m
m a x i m u m
d a i l y
e x p o s u r e
l i m i t .
A n i l i n e
i s
n o t
l i s t e d
i n
t h e
1 9 8 3
I n v e n t o r y
a s
a
c o n t a m i n a n t o f G r e a t L a k e s b i o t a , s e d i m e n t , w a t e r o r
e f f l u e n t . H o w e v e r , i t w a s d e t e c t e d b e f o r e 1 9 7 8 i n
M u s k e g o n ,
M i c h i g a n
w a s t e w a t e r
t r e a t m e n t
p l a n t
i n f l u e n t , b u t
n o t
i n
t h e
e f f l u e n t , a n d w a s
n o t
q u a n t i f i e d . T h e s e l i m i t e d f i n d i n g s d o n o t w a r r a n t
a n
e v a l u a t i o n o f t h e c o n t a m i n a t i o n w i t h a n i l i n e a t
t h i s
t i m e .
A n i l i n e i s
b i o d e g r a d a b l e i n
s u r f a c e
w a t e r s .
N e v e r t h e l e s s ,
t h i s
c h e m i c a l
i s u s e d
e x t e n s i v e l y
b y ' t h e
c h e m i c a l
i n d u s t r y
a n d t h e r e f o r e
m a y a p p e a r
a s t h e r e s u l t
o f a c c i d e n t a l
r e l e a s e .
° T h e C o m m i t t e e c o n c l u d e s t h a t , b a s e d o n t h e
p h y s i c a l / c h e m i c a l p r o p e r t i e s o f a n i l i n e , i t i s
n o t c o n c e r n e d w i t h a m b i e n t c o n c e n t r a t i o n s o f
a n i l i n e . N e v e r t h e l e s s i n d u s t r i a l d i s c h a r g e s
s h o u l d b e e x a m i n e d f o r t h e p r e s e n c e o f a n i l i n e .
B a c k g r o u n d M a t e r i a l :
I n t . A g e n c y f o r R e s e a r c h o n C a n c e r , 1 9 8 2 .
M o n o g . 2 7 .
4 5
 
  
A z o b e n z e n e ( C A S l 0 3 — 3 3 — 3 )
I A
R C
( l
9 7
5 )
r e
p o
r t
e d
a
c a
r c
i n
o g
e n
i c
e f
f e
c t
o f
a z
o b
e n
z e
n e
o n
i n
a l
e
m i
c e
o f
o n
e
s t
r a
i n
b u
t
n o
t
o n
e i
t h
e r
s e
x
o f
a n
o t
h e
r
s t
r a
i n
.
A n
N C
I
b i
o a
s s
a y
i n
d i
c a
t e
d
h a
e m
a n
g i
o s
a r
c o
m a
s
a n
d
o s
t e
o s
a r
c o
m a
s
i n
m a
l e
a n
d
f e
m a
l e
r a
t s
f e
d
2 0
0
p p
m
( l
5
m g
/ k
g —
b w
/ d
a y
)
a n
d
4 0
0
p p
m
( 3
0
m g
/ k
g -
b w
/ d
a y
)
a z
o b
e n
z e
n e
,
r e
s p
e c
t i
v e
l y
,
i n
t h
e i
r
d i
e t
.
M i
c e
w e
r e
n o
t
a f
f e
c t
e d
a t
s i
m i
l a
r
c o
n c
e n
t r
a t
i o
n s
.
I n
t h
e
a b
s e
n c
e
o f
a
r i
s k
a s
s e
s s
m e
n t
,
t h
e
C o
m m
i t
t e
e
a p
p l
i e
d
a n
u n
c e
r t
a i
n t
y
f a
c t
o r
o f
5 0
0 0
( N
e i
l ,
T 9
7 2
)
t o
t h
e
l o
w e
r
e x
p o
s u
r e
d o
s e
i n
t h
e
r a
t
a n
d
c h
o s
e
a n
i n
t e
r i
m
m a
x i
m u
m
d a
i l
y
e x
p o
s u
r e
l i
m i
t
o f
2 1
0
p g
/ a
d u
l t
.
A z
o b
e n
z e
n e
i s
n o
t
l i
s t
e d
i n
t h
e
l 9
8 3
I n
v e
n t
o r
y
a s
a
c o
n t
a m
i n
a n
t
o f
G r
e a
t
L a
k e
s
b i
o t
a ,
s e
d i
m e
n t
,
w a
t e
r
o r
e f
f l
u e
n t
.
H o
w e
v e
r ,
i t
w a
s
d e
t e
c t
e d
b e
f o
r e
l 9
7 8
i n
M u
s k
e g
o n
,
M i
c h
i g
a n
w a
s t
e w
a t
e r
t r
e a
t m
e n
t
p l
a n
t
i n
f l
u e
n t
,
b u
t
n o
t
i n
t h
e
e f
f l
u e
n t
,
a n
d
w a
s
n o
t
q u
a n
t i
f i
e d
.
T h
e
C o
m m
i t
t e
e
h a
s
n o
d a
t a
o n
i t
s
p r
e s
e n
t
i n
d u
s t
r i
a l
u s
e .
°
T h
e r
e
a r
e
n o
d a
t a
t o
i n
d i
c a
t e
w h
e t
h e
r
o r
n o
t
c o
n c
e n
t r
a t
i o
n s
o f
a z
o b
e n
z e
n e
e x
i s
t
a t
a
l e
v e
l
o f
c o
n c
e r
n
f o
r
h u
m a
n
h e
a l
t h
.
H o
w e
v e
r ,
t h
e
j u
r i
s d
i c
t i
o n
s
s h
o u
l d
d e
t e
r m
i n
e
w h
e t
h e
r
o r
n o
t
i t
i s
b e
i n
g
u s
e d
i n
t h
e
G r
e a
t
L a
k e
s
b a
s i
n ,
a n
d
i f
s o
,
i m
p l
e m
e n
t
a
m o
n i
t o
r i
n g
p r
o g
r a
m .
B a c k g r o u n d M a t e r i a l :
I n
t .
A g
e n
c y
f o
r
R e
s e
a r
c h
o n
C a
n c
e r
,
l 9
7 5
.
V o
l .
8 .
N a
t i
o n
a l
C a
n c
e r
I n
s t
i t
u t
e ,
l 9
7 9
.
C a
r c
i n
o g
e n
e s
i s
T e
c h
.
R p
t .
,
S e
r .
l 5
4 ,
B e
t h
e s
d a
,
M D
.
N e
i l
,
C
S .
,
l 9
7 2
.
T o
x i
c o
l .
A p
p l
.
P h
a r
m a
c o
l .
2 l
: 4
5 4
.
 
  
3
,
3
'
—
D
i
c
h
l
o
r
o
b
e
n
z
i
d
i
n
e
(
C
A
S
9
l
—
9
4
—
l
)
3
,
3
'
—
D
i
c
h
l
o
r
o
b
e
n
z
i
d
i
n
e
h a s
b
e
e
n
f
o
u
n
d
t o
c
a
u
s
e
c
a
n
c
e
r
i n
s e v e r a l
l
a
b
o
r
a
t
o
r
y
a n i m a l
s
p
e
c
i
e
s
(
I
A
R
C
)
.
O r a l
e
x
p
o
s
u
r
e
s
h
a
v
e
r
e
s
u
l
t
e
d
i n
l
i
v
e
r
c e l l
t
u
m
o
r
s
,
m
a
m
m
a
r
y
a n d
Z
y
m
b
o
l
-
g
l
a
n
d
t
u
m
o
r
s
a
n
d
c
a
n
c
e
r
o
f
t h e
b
l
a
d
d
e
r
.
B
e
n
z
i
d
i
n
e
i s
a
l
s
o
k
n
o
w
n
t o
b e
a
p
o
t
e
n
t
c
a
r
c
i
n
o
g
e
n
a
n
d
h a s
b
e
e
n
i
m
p
l
i
c
a
t
e
d
i n
h
u
m
a
n
b
l
a
d
d
e
r
c
a
n
c
e
r
i r i
w
o
r
k
e
r
s
e
x
p
o
s
e
d
t o
b
e
n
z
i
d
i
n
e
-
b
a
s
e
d
d
y
e
s
.
T
h
e
U . S .
E P A
h a s
e
s
t
i
m
a
t
e
d
,
b
a
s
e
d
o n
a
s
e
v
e
n
-
y
e
a
r
d
o
g
s
t
u
d
y
,
t
h
a
t
a
l O ‘ 5
r
i
s
k
i s
a
s
s
o
c
i
a
t
e
d
w
i
t
h
e
x
p
o
s
u
r
e
t o
0
.
0
0
6
p
g
/
k
g
—
b
w
/
d
a
y
.
B
a
s
e
d
o n
t
h
i
s
r
i
s
k
a
s
s
e
s
s
m
e
n
t
, t h e
C
o
m
m
i
t
t
e
e c
h
o
s
e
a n
i
n
t
e
r
i
m
m
a
x
i
m
u
m d
a
i
l
y
e
x
p
o
s
u
r
e l
i
m
i
t
o
f
0
.
4
2
p
g
/
a
d
u
l
t
.
3 , 3 ' - D i c h l o r o b e n z i d i n e
w a s
f o u n d
i n
d i s c h a r g e s
i n t o
L a k e
M i c h i g a n
b u t
w a s
n o t
q u a n t i f i e d
( A p p e n d i x
E ) .
°
W h i l e
t h e r e
a r e
n o
d a t a
a v a i l a b l e
t o
i n d i c a t e
w h e t h e r
o r
n o t
t h i s
c h e m i c a l
i s
a t
a
l e v e l
o f
c o n c e r n
f o r
h u m a n
h e a l t h ,
i t
h a s
b e e n
r e p o r t e d
i n
t h e
b a s i n .
D i s c h a r g e s
o f
3 , 3 ' — d i c h l o r o b e n z i d i n e s h o u l d
b e
q u a n t i f i e d
i m m e d i a t e l y
t o
a s s e s s
i t s
p o t e n t i a l
h e a l t h
i m p a c t .
B a c k g r o u n d M a t e r i a l :
I n t .
A g e n c y
f o r
R e s e a r c h
o n
C a n c e r ,
l 9 8 2 .
S u p p l .
4
a n d
M o n o g .
2 9 .
U . S .
E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , 1 9 8 0 .
A m b i e n t
W a t e r
Q u a l i t y
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F o u r o f t h e s e c h e m i c a l s w e r e r e p o r t e d t o b e a t a n
e x p o s u r e
l e v e l
o f c o n c e r n
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o - h e x a c h l o r o c y c l o h e x a n e
a n d d i e t h y l h e x y l p h t h a l a t e ) ;
r e p o r t e d c o n c e n t r a t i o n s w e r e n o t a t a n e x p o s u r e l e v e l o f c o n c e r n
f o r 2 c h e m i c a l s i n f i s h a n d l o c h e m i c a l s i n w a t e r i n t h o s e a r e a s
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i n s u f f i c i e n t m o n i t o r i n g a n d s u r v e i l l a n c e d a t a w e r e a v a i l a b l e f o r
2 7 c h e m i c a l s i n f i s h a n d 1 4 c h e m i c a l s i n w a t e r . F o r f o u r o f
t h e s e c h e m i c a l s t h e r e w e r e i n s u f f i c i e n t t o x i c o l o g y d a t a t o
d e t e r m i n e t h e e x p o s u r e l e v e l o f c o n c e r n ( 2 , 3 — d i c h l o r o b u t a d i e n e ,
P A H s , c r e s o l a n d a n i l i n e ) .
I t m u s t b e e m p h a s i z e d t h a t w h e n t h e C o m m i t t e e i n d i c a t e s t h a t a
c e r t a i n c h e m i c a l i n S e c t i o n l . 6 o f t h i s r e p o r t h a s b e e n r e p o r t e d a t a
c o n c e n t r a t i o n i n f i s h o r w a t e r l e a d i n g t o a n “ e x p o s u r e l e v e l o f
c o n c e r n " r a t i n g , t h i s s t a t e m e n t i s i n t e n d e d o n l y t o a l e r t t h e
j u r i s d i c t i o n ( s ) r e s p o n s i b l e f o r f i s h a n d w a t e r q u a l i t y t h a t l e v e l s
a r e o r w e r e w i t h i n l / l O o f m a x i m u m a c c e p t a b l e e x p o s u r e s . T h e
C o m m i t t e e h a s n o t h a d t h e d a t a o r r e s o u r c e s t o c a r r y o u t a f u l l
h e a l t h h a z a r d a s s e s s m e n t . T h e c h e m i c a l m a y o r m a y n o t b e a t a n
e x p o s u r e l e v e l o f c o n c e r n e l s e w h e r e i n t h e G r e a t L a k e s b a s i n a n d m a y
n o t n o w b e o r h a v e e v e r b e e n a s i g n i f i c a n t t h r e a t t o h e a l t h i n t h e
a r e a s f o r w h i c h d a t a w e r e r e p o r t e d . T h e C o m m i t t e e u r g e s t h e
j u r i s d i c t i o n s t o r e v i e w t h e v a l i d i t y o f t h e s e r e p o r t s o f p a s t o r
p r e s e n t e x p o s u r e l e v e l s .
l . 8 R e c o m m e n d a t i o n s
° T h e j u r i s d i c t i o n s s h o u l d t a k e i m m e d i a t e a c t i o n t o v e r i f y
c o n c e n t r a t i o n s a n d r e v i e w t h e p o t e n t i a l f o r i m p a c t o f t h o s e
c h e m i c a l s i n d i c a t e d t o b e a t l e v e l s o f c o n c e r n f o r h u m a n h e a l t h
i n t h e a r e a s o f t h e G r e a t L a k e s b a s i n i d e n t i f i e d .
M o n i t o r i n g a n d s u r v e i l l a n c e i n t h e b a s i n s h o u l d b e i n c r e a s e d
f o r t h o s e c h e m i c a l s i n d i c a t e d t o b e a t a l e v e l o f c o n c e r n f o r
h u m a n h e a l t h o r f o r w h i c h a d e q u a t e s u r v e i l l a n c e a n d m o n i t o r i n g
d a t a a r e s t i l l u n a v a i l a b l e b u t d e s i r e d .
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c o n s i d e r o n l y t h o s e c h e m i c a l s d e t e c t e d i n f i s h o r w a t e r a n d f o r w h i c h
a d e q u a t e d a t a w e r e a v a i l a b l e ( a p p r o x i m a t e l y 1 2 0 c h e m i c a l s ) .
A t
t h e
s u g g e s t i o n o f t h e R e g i o n a l O f f i c e o f t h e I J C a n d w i t h a d d i t i o n a l f u n d s
p r o v i d e d b y t h e W a t e r Q u a l i t y B o a r d , t h i s t a s k w a s a c c e l e r a t e d . A t
p r e s e n t
o v e r 1 0 0 d r a f t
p r o f i l e s
h a v e b e e n p r e p a r e d .
T h e s e
t o x i c i t y
p r o f i l e s
w i l l p r o v i d e
a n i m p o r t a n t
b a s i s
f o r t h e e v a l u a t i o n
o f c h e m i c a l
h a z a r d s
b y t h e C o m m i t t e e
a n d p o s s i b l y
b y o t h e r
I J C c o m m i t t e e s .
T h e C o m m i t t e e i s e a g e r t o o b t a i n i n f o r m a t i o n o n t h e a b u n d a n c e o f t h e s e
c h e m i c a l s o f c o n c e r n i n t h e e n v i r o n m e n t , t h e i r i n d u s t r i a l u s e a n d a n y
a d d i t i o n a l s u r v e i l l a n c e d a t a a v a i l a b l e t h r o u g h t h e o t h e r c o m m i t t e e s a n d
w o r k g r o u p s r e p r e s e n t e d i n t h e C o o r d i n a t i n g C o m m i t t e e . T h e C o m m i t t e e w i l l
u s e t h e s e d a t a t o u n d e r t a k e h a z a r d a s s e s s m e n t s t u d i e s .
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L E A D I N E D I B L E P O R T I O N S O F G R E A T L A K E S F I S H
I n t r o d u c t i o n
F i s h
t a k e n
f r o m
t h e
i n t e r n a t i o n a l
s e c t i o n o f
t h e S t .
L a w r e n c e
R i v e r
( f r o m
M o r r i s t o w n
t o t h e I r o q u o i s
D a m ) h a v e
b e e n
f o u n d
t o c o n t a i n
s i g n i f i c a n t
q u a n t i t i e s
o f
l e a d .
C o n c e n t r a t i o n s
( g e o m e t r i c
m e a n
v a l u e s )
o f l e a d i n t h e e d i b l e f l e s h o f s e v e r a l s p e c i e s o f S t . L a w r e n c e R i v e r
f i s h r a n g e d f r o m 0 . 3 3 t o 3 . 6 8 p p m i n 1 9 8 2 a n d 0 . 2 l t o l . 1 2 p p m i n l 9 8 3 .
M e a n l e v e l s d e t e r m i n e d i n f i s h c a u g h t i n l 9 8 3 w e r e l o w e r t h a n i n f i s h
c a u g h t
i n 1 9 8 2 .
L e a d c o n t a m i n a t i o n
h a s a l s o
b e e n
d e t e c t e d
i n f i s h
f r o m
t h e S t . C l a i r
R i v e r ,
b u t t h e c o n c e n t r a t i o n s
r e p o r t e d
a r e l o w e r
t h a n
t h o s e
f o u n d
i n t h e S t . L a w r e n c e
R i v e r
f i s h .
A l k y l l e a d c o m p o u n d s a c c o u n t f o r 5 0 % o r m o r e o f t h e t o t a l l e a d
c o n c e n t r a t i o n i n f i s h f r o m t h e S t . L a w r e n c e R i v e r . T h e i d e n t i t y o f t h e
r e m a i n i n g l e a d i s n o t i n d i c a t e d , b u t i t i s a s s u m e d t o b e i n o r g a n i c
l e a d . T h u s , t h e r e a r e t w o c h e m i c a l l y d i s t i n c t f o r m s o f l e a d , b u t t h e
a v a i l a b l e i n f o r m a t i o n s h o w s t h a t t h e s e f o r m s h a v e d i f f e r e n t b i o l o g i c a l
p r o p e r t i e s .
M o s t h u m a n e x p o s u r e t o n o n - a l k y l l e a d i s f r o m f o o d . L e s s e r a m o u n t s c o m e
f r o m w a t e r a n d a i r . A w i d e r a n g e o f s m e l t i n g p r o c e s s e s a n d n a t u r a l
e v e n t s l e a d t o i n c r e a s e d l e v e l s o f n o n — a l k y l l e a d i n t h e e n v i r o n m e n t .
A l k y l l e a d e x p o s u r e v i a f o o d s i s o n l y l i k e l y t o o c c u r w h e n f i s h o r o t h e r
a q u a t i c l i f e a r e c o n s u m e d f r o m a r e a s c o n t a m i n a t e d w i t h a l k y l l e a d .
A l k y l l e a d e n t e r s t h e e n v i r o n m e n t f r o m d i r e c t d i s c h a r g e a t t h e
m a n u f a c t u r i n g s i t e o r f r o m g a s o l i n e . T e t r a e t h y l l e a d i s t h e p r i m a r y
a l k y l l e a d u s e d i n g a s o l i n e .
T h e g u i d e l i n e s a v a i l a b l e a t p r e s e n t f o r m a x i m u m a l l o w a b l e e x p o s u r e t o
l e a d f r o m a l l s o u r c e s r e l a t e t o e x p o s u r e v i a f o o d , w a t e r a n d a i r . T h e y
a r e b a s e d o n t h e a v a i l a b l e i n f o r m a t i o n r e l a t i n g t o t h e t o x i c o l o g y o f
' i n o r g a n i c l e a d ' . T h e y d o n o t s p e c i f i c a l l y c o n s i d e r a l k y l l e a d e x p o s u r e
o r t h e t o x i c o l o g i c a l i m p l i c a t i o n s o f e x p o s u r e t o t h i s f o r m o f l e a d .
T o x i c o l o g y
I n o r g a n i c l e a d i s p o o r l y a b s o r b e d f r o m t h e g a s t r o i n t e s t i n a l t r a c t ( a b o u t
5 — 7 1 ) . T h e t o x i c o l o g i c a l e f f e c t s o f i n o r g a n i c l e a d a r e c h a r a c t e r i z e d b y
e f f e c t s o n h e m o g l o b i n s y n t h e s i s a n d e f f e c t s o n t h e n e r v o u s s y s t e m a n d a t
h i g h l e v e l s , o n t h e k i d n e y a n d r e p r o d u c t i v e s y s t e m . L e a d a l s o c r o s s e s
t h e p l a c e n t a l b a r r i e r , h e n c e , m a t e r n a l a n d f e t a l b l o o d l e a d l e v e l s a r e
s i m i l a r . I n o r g a n i c l e a d a c c u m u l a t e s i n b o n e , l i v e r a n d k i d n e y s . B l o o d
l e a d l e v e l s a r e u s e d a s a n i n d i c a t o r o f e x p o s u r e t o i n o r g a n i c l e a d , a s
a r e i n d i c e s o f t h e e f f e c t o n h e m o g l o b i n s y n t h e s i s , e . g . l e v e l s o f
a m i n o l e v u l i n i c a c i d a n d c o p r o p o r p h y r i n e x c r e t i o n i n u r i n e a n d t h e
a c t i v i t y o f a m i n o l e v u l i n i c a c i d d e h y d r a t a s e i n b l o o d . S i n c e t h e
r e s i d e n c e t i m e i n t h e h u m a n b o d y o f i n o r g a n i c l e a d i s v e r y l o n g , l e a d
c o n c e n t r a t i o n s i n u r i n e a r e n o t a s e n s i t i v e i n d i c a t o r o f l e a d e x p o s u r e .
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T h e m e t a b o l i s m a n d t o x i c i t y o f o r g a n i c ( a l k y l ) l e a d h a s n o t b e e n a s
e x t e n s i v e l y s t u d i e d a s t h a t o f i n o r g a n i c l e a d . M o s t o f t h e
e x p e r i e n c e i n h u m a n s r e l a t e s t o i n d u s t r i a l e x p o s u r e . O r g a n i c l e a d
c o m p o u n d s m a y b e a l m o s t c o m p l e t e l y a b s o r b e d f r o m t h e g a s t r o i n t e s t i n a l
t r a c t . T h e i r t o x i c e f f e c t s a r e p r i m a r i l y n e u r o l o g i c a l . T h e y d o n o t ,
h o w e v e r , c a u s e a n e m i a . T e t r a a l k y l l e a d i s m e t a b o l i z e d t o t r i a l k y l
l e a d , w i t h o n l y s m a l l e r a m o u n t s b e i n g f u r t h e r m e t a b o l i z e d t o
i n o r g a n i c l e a d . T h e h a l f — l i f e o f t e t r a a l k y l l e a d i n t h e h u m a n b r a i n
f o l l o w i n g l o w l e v e l e x p o s u r e m a y b e m o r e t h a n l y e a r . T h e b r a i n i s
c o n s i d e r e d t h e c r i t i c a l o r g a n i n o r g a n o l e a d i n t o x i c a t i o n . L e v e l s o f
l e a d i n u r i n e h a v e b e e n u s e d a s a m e a s u r e o f e x p o s u r e t o a l k y l
l e a d s . H o w e v e r , t h e s e m e a s u r e m e n t s a r e o f q u e s t i o n a b l e v a l u e , s i n c e
t h e r e i s a p o o r c o r r e l a t i o n b e t w e e n u r i n a r y l e v e l s a n d t h o s e i n t h e
c e n t r a l n e r v o u s s y s t e m t i s s u e a n d b e c a u s e o r g a n i c l e a d i s e l i m i n a t e d
m o s t l y b y f e c a l e x c r e t i o n . A n i m a l s t u d i e s i n d i c a t e t h a t t h e
c o n c e n t r a t i o n o f t r i e t h y l l e a d i n b r a i n t i s s u e d e t e r m i n e s t h e o n s e t
o f n e u r o l o g i c a l s y m p t o m s . I n h u m a n s , t h e f i r s t s i g n s a s s o c i a t e d w i t h
o r g a n i c l e a d p o i s o n i n g a r e f r e q u e n t l y d e l a y e d a n d i n c l u d e
n e r v o u s n e s s , i r r i t a b i l i t y , a n o r e x i a , p a l l o r a n d s o m e l o w e r i n g o f
b l o o d p r e s s u r e . T h e s i g n s a n d s y m p t o m s r e l a t e d t o t h e n e r v o u s s y s t e m
v a r y g r e a t l y .
C a s e s o f i n t o x i c a t i o n m a y p r o g r e s s f r o m n e r v o u s n e s s o r i r r i t a b i l i t y
t o i r r a t i o n a l b e h a v i o u r , d e l u s i o n s a n d h a l l u c i n a t i o n s . I n p a t i e n t s
w h o h a v e r e c o v e r e d f r o m e v e n s e v e r e f o r m s o f t h i s i l l n e s s , r e s i d u a l
e f f e c t s h a v e n o t b e e n o b s e r v e d . T h e r e i s n o c h a n g e i n b l o o d f u n c t i o n
a t a n y s t a g e a s i s o b s e r v e d i n p a t i e n t s e x p o s e d t o i n o r g a n i c l e a d ,
n o r h a s a n y e f f e c t o n p o r p h y r i n m e t a b o l i s m b e e n o b s e r v e d . U r i n a r y
l e a d l e v e l s a r e l i k e l y t o b e h i g h o n l y a f t e r s i g n i f i c a n t e X p o s u r e .
T h i s c o n d i t i o n o c c u r s b e c a u s e o f t h e r e l a t i o n s h i p b e t w e e n b l o o d
l e v e l s a n d u r i n a r y e x c r e t i o n ; t h e l e v e l s i n b l o o d a r e u s u a l l y o n l y
s l i g h t l y e l e v a t e d .
E v a l u a t i o n o f T o l e r a b l e E x p o s u r e t o L e a d
I n o r g a n i c l e a d i n f o o d a n d w a t e r — T h e W o r l d H e a l t h O r g a n i z a t i o n
F o o d a n d A g r i c u l t u r a l O r g a n i z a t i o n ( N H O / F A O ) E x p e r t C o m m i t t e e o n F o o d
A d d i t i v e s i n 1 9 7 2 e s t a b l i s h e d ( o n t h e a s s u m p t i o n t h a t o n l y l O % o f
l e a d i n g e s t e d f r o m f o o d a n d w a t e r i s a b s o r b e d ) a p r o v i s i o n a l
t o l e r a b l e w e e k l y i n t a k e ( T N I ) f o r a d u l t s o f 3 m g o f l e a d . T h e W H O
a s s u m e s a n a v e r a g e a d u l t b o d y w e i g h t o f 6 0 k g , h e n c e t h i s T N I i s
e q u i v a l e n t t o 0 . 0 5 m g / k g b o d y w e i g h t / w e e k . L o w e r l e v e l s o f
t o l e r a b l e e x p o s u r e h a v e b e e n p r o p o s e d f o r i n f a n t s , c h i l d r e n a n d w o m e n
o f c h i l d b e a r i n g a g e ( M a h a f f e y , l 9 7 7 ; C . D . C . , l 9 7 5 ) .
A l k y l l e a d — A l k y l l e a d c o m p o u n d s a r e v e r y t o x i c ; t h e L D 5 0 f o r
t e t r a e t h y l l e a d i n h u m a n s h a s b e e n e s t i m a t e d a s 2 5 0 m g / 7 0 k g p e r s o n .
L D 5 0 v a l u e s h a v e b e e n e s t a b l i s h e d i n l a b o r a t o r y a n i m a l s p e c i e s ,
b u t t h e r e a r e n o c h r o n i c a n d f e w s u b c h r o n i c e x p o s u r e s t u d i e s . T h e
c u r r e n t l i m i t s e t b y t h e A m e r i c a n C o n f e r e n c e o f G o v e r n m e n t a l
I n d u s t r i a l H y g i e n i s t s ( A C G I H , l 9 8 l ) , w h i c h p r o v i d e s i n f o r m a t i o n o n
s a f e l e v e l s o f e x p o s u r e i n t h e w o r k p l a c e , m a y b e t h e m o s t s u i t a b l e
b a s i s f o r c a l c u l a t i n g t o l e r a b l e o r a l e x p o s u r e .
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I f o n e a s s u m e s l O O Z a b s o r p t i o n , a n a v e r a g e N o r t h A m e r i c a n i n d i v i d u a l
( 7 0 k g ) b r e a t h i n g a t y p i c a l l 0 m 3 ( 1 0 , 0 0 0 L , w i t h l i g h t w o r k ,
w o r k s h i f t o f 8 h r ) o f a i r c o n t a m i n a t e d w i t h t e t r a e t h y l l e a d a t t h e
c u r r e n t O S H A l i m i t ( 8 h r - t i m e — w e i g h t e d a v e r a g e ) o f 0 . 0 7 5 m g p e r
m 3 o f t e t r a e t h y l l e a d ( e x p r e s s e d a s l e a d ) w o u l d h a v e b e e n e x p o s e d
t o a p p r o x i m a t e l y 0 . 0 1 m g / k g — b w / d a y . B e c a u s e t h i s f i g u r e i s p r i m a r i l y
a p p l i c a b l e t o a h e a l t h y w o r k i n g p o p u l a t i o n , a n a d d i t i o n a l u n c e r t a i n t y
f a c t o r o f 1 0 s h o u l d b e a p p l i e d t o d e r i v e a l e v e l o f e x p o s u r e s u i t a b l e
f o r t h e g e n e r a l p o p u l a t i o n . T h i s w o u l d g i v e a t o l e r a b l e d a i l y i n t a k e
o f t e t r a e t h y l l e a d o f 0 . 0 0 l m g l e a d / k g — b w / d a y . F o r a 7 0 k g
i n d i v i d u a l , t h e t o l e r a b l e i n t a k e o f t e t r a e t h y l l e a d w o u l d b e 7 0 p g
l e a d / d a y . F o r a p e r s o n i n g e s t i n g 3 0 g o f f i s h p e r d a y ( a p p r o x i m a t e l y
2 0 0 g o r l / 2 l b . o f f i s h p e r w e e k ) t h i s a m o u n t o f l e a d w o u l d b e
d e r i v e d f r o m f i s h c o n t a i n i n g a p p r o x i m a t e l y 2 . 3 p p m ( m g / k g ) t e t r a e t h y l
l e a d ( a s l e a d ) .
T h e d a t a f o r S t . L a w r e n c e R i v e r f i s h i n d i c a t e t h a t l e a d i s p r e s e n t i n
b o t h o r g a n i c a n d i n o r g a n i c f o r m s . I f b o t h f o r m s o f l e a d ( o r g a n i c a n d
i n o r g a n i c ) w e r e p r e s e n t a t t h e s a m e l e v e l , 3 0 g o f f i s h p e r d a y w o u l d
i n t r o d u c e 7 0 p g o f i n o r g a n i c l e a d p e r d a y i n t o t h e d i e t . S i n c e t h e
e s t i m a t e d d a i l y i n t a k e o f i n o r g a n i c l e a d f r o m a n o r m a l d i e t
( i n c l u d i n g b o t h f o o d a n d w a t e r ) r a n g e s f r o m 6 0 t o 2 5 0 p g p e r
d a y , t h e a d d i t i o n a l i n o r g a n i c l e a d b u r d e n f r o m f i s h c o n t a i n i n g 2 . 3 p p m
i n o r g a n i c l e a d w o u l d r e s u l t i n a n u p p e r — b o u n d t o t a l i n t a k e o f
( 3 2 0
p g
x 7
d a y s )
2 . 2
m g
i n o r g a n i c
l e a d
p e r
w e e k ,
w h i c h
i s
w i t h i n
t h e W H O e s t i m a t e o f a t o l e r a b l e i n t a k e o f 3 m g p e r p e r s o n p e r w e e k .
I f o n e t a k e s i n t o a c c o u n t t h a t b o t h o r g a n i c a n d i n o r g a n i c l e a d a r e
l i k e l y
t o
b e p r e s e n t
i n f i s h ,
t h e n
t h e
c o n c e n t r a t i o n
o f t o t a l
l e a d
i n
t h e
e d i b l e
p o r t i o n
o f
f i s h
( b a s e d
o n
a l o n g - t e r m
c o n s u m p t i o n
o f
3 0 g / d a y / a d u l t )
s h o u l d
n o t
e x c e e d
2 m g / k g
l e a d
( c o m b i n e d
o r g a n i c
a n d
i n o r g a n i c
f o r m s ) .
J u r i s d i c t i o n s
m a y
a d o p t
m o r e
r e s t r i c t i v e
s t a n d a r d s ,
b a s e d
o n
d i f f e r e n t
e s t i m a t e s
o f
f i s h
c o n s u m p t i o n ;
t h e
p r o x i m i t y
o f
t h e i r
r e s p e c t i v e
p o p u l a t i o n s
t o
u r b a n — i n d u s t r i a l i z e d
a r e a s
w i t h
h i g h
a i r b o r n e
l e a d
l e v e l s ;
o r
t h e
p r o t e c t i o n
o f
s e n s i t i v e
s u b g r o u p s ,
p a r t i c u l a r l y
c h i l d r e n
a n d
w o m e n
c a p a b l e
o f
b e a r i n g
c h i l d r e n .
T h e
s e
l i m
i t s
s h o
u l d
b e
c o n
s i d
e r e
d
t e n
t a t
i v e
a n d
s u b
j e c
t
t o
c h a
n g e
a s
m o r
e i
n f o
r m a
t i o
n b
e c o
m e s
a v a
i l a
b l e
o n :
( 1 )
t h e
l e v
e l
a n d
f r e
q u e
n c y
o f
b o t
h i
n o r
g a n
i c
a n d
o r g
a n i
c l
e a d
i n
f i s
h ;
( 2 )
t h e
o r g
a n i
c l
e a d
c o n
t e n
t
o f
o t h
e r
f o o
d s ;
( 3 )
t h e
t o x
i c i
t y
o f
a l k
y l
l e a
d ;
a n d
( 4 )
t h e
e x p
o s u
r e
t o
l e a
d
f r o
m
o t h
e r
s o u
r c e
s
s u c
h
a s
a i r
a n d
s o i
l .
C o n c l u s i o n s
I n
v i
e w
o f
t h
e
c o
n s
i d
e r
a b
l e
v a
r i
a t
i o
n
o f
a l k
y l
l e a
d
c o
n c
e n
t r
a t
i o
n s
i n
t h
e
s a
m p
l e
s
a n
a l
y z
e d
t o
d a t
e ,
t h e
j u
r i
s d
i c
t i
o n
s
a r
e
f a
c e
d
w i
t h
c o
n s
i d
e r
a b
l e
d i
f f
i c
u l
t y
i n
i s
s u
i n
g
a p
p r
o p
r i
a t
e
a d
v i
s o
r i
e s
.
0 f
t h e
j u
r i
s d
i c
t i
o n
s
a f
f e
c t
e d
,
o n
l y
t h e
S t
a t
e
o f
N e
w
Y o
r k
h a s
a d
d r
e s
s e
d
t h e
q u
e s
t i
o n
o f
t o
l e
r a
b l
e
d o
s e
i n
i t s
a d
v i
s o
r y
t o
t h
e
p u
b l
i c
.
B a
s e
d
o n
a
c o
n s
i d
e r
a t
i o
n
o f
t o t
a l
l e a
d
i n
t a
k e
,
t h e
N . Y
.
d e
r i
v a
t i
o n
d o
e s
n o t
d i
f f
e r
m a
t e
r i
a l
l y
f r
o m
o u
r
p r
e s
e n
t
d e
r i
v a
t i
o n
.
T h
e
N . Y
.
a d
v i
s o
r y
a l
s o
c o
n s
i d
e r
s
s o
m e
o f
t h e
u n
c e
r t
a i
n t
i e
s
i n
t h e
a v
a i
l a
b l
e
d a
t a
b a s
e .
I n
t h
e
o p
i n
i o
n
o f
t h e
C o
m m
i t
t e
e
i t
i s
p r
o t
e c
t i
v e
.
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R e c e n t i n f o r m a t i o n ( p e r s o n a l c o m m u n i c a t i o n , A . J o h n s o n , t h e O n t a r i o
M i n i s t r y o f t h e E n v i r o n m e n t ) s u g g e s t s t h a t d e p u r a t i o n r a t e s f o r a l k y l
l e a d i n f i s h a r e r a p i d a n d t h a t d i f f e r e n c e s b e t w e e n y e a r s m a y r e f l e c t
t i m e d i f f e r e n c e s b e t w e e n t h e e x p o s u r e a n d s a m p l i n g o f f i s h s p e c i e s .
W h e r e a s m o n i t o r i n g f o r t o t a l l e a d c o n t e n t m a y b e s u f f i c i e n t f o r
r e g u l a t o r y p u r p o s e s , i t r e m a i n s n e c e s s a r y t o d e t e r m i n e t h e e x a c t
c h e m i c a l s p e c i e s o f l e a d , i n c l u d i n g c h a n g e s i n t h e s p e c i a t i o n o f
o r g a n i c l e a d w i t h t i m e , f o r a m o r e c o m p l e t e t o x i c o l o g i c a l
e v a l u a t i o n . I n f o r m a t i o n o n t h e t y p e o f d i s c h a r g e ( c o n t i n u o u s y s .
d i s c o n t i n u o u s ) w o u l d b e u s e f u l t o t h o s e w h o e v a l u a t e t h e a n a l y t i c a l
d a t a .
R e c o m m e n d a t i o n s
°
T h e
j u r i
s d i c
t i o n
s
s h o u
l d
c o n t
i n u e
t o
m o n i
t o r
l e a d
c o n c
e n t r
a t i o
n s
i n
f i s h
i n
t h e
S t .
L a w r
e n c e
R i v e
r
s o
t h a t
p o t e
n t i a
l
h u m a
n
e x p o
s u r e
c a n
b e
a s s e
s s e d
m o r e
r e l i
a b l y
a n d
c h a n
g e s
i n p o t e
n t i a
l
e x p o
s u r e
n o t e
d .
T h e
j u r i
s d i c
t i o n
s s
h o u l
d a
n a l y
z e
t h e
e d i b
l e
p o r t
i o n s
( s u i
t a b l
y
d e f i
n e d )
o f f
i s h
f o r
b o t h
i n o r
g a n i
c a
n d o
r g a n
i c
s p e c
i e s
o f
l e a d
a n d p r o v
i d e
a g e a n d s p e c
i e s
i n f o
r m a t
i o n .
T h e
d i s c
h a r g
e s
f r o m
t h e
i d e n
t i f i
e d
p r i m
a r y
s o u r
c e s
s h o u
l d
b e
d i s c
o n t i
n u e d
.
R e f e r e n c e s
A m e r i c a n C o n f e r e n c e o f G o v e r n m e n t a l I n d u s t r i a l H y g i e n i s t s
I n c .
D o c u m e n t a t i o n
o f
t h e
T h r e s h o l d
L i m i t
V a l u e s ,
6 t h
e d . ,
l 9 8 l .
B r i e f i n g N o t e : L e a d C o n t a m i n a t i o n o f F i s h i n t h e S t . L a w r e n c e a n d
S t . C l a i r R i v e r s . R e c e i v e d f r o m D r . P . V . H o d s o n , C a n a d a
F i s h e r i e s a n d O c e a n s , C a n a d a C e n t r e f o r I n l a n d W a t e r s ,
B u r l i n g t o n , O n t a r i o , A p r i l l 9 8 4 ( a l s o : P r o c e e d i n g s o f t h e l 9 8 3
A n n u a l M e e t i n g , I n t e r n a t i o n a l A s s o c i a t i o n f o r G r e a t L a k e s
R e s e a r c h , O s w e g o , N Y ) .
C e n t e r s f o r D i s e a s e C o n t r o l , l 9 7 5 . I n c r e a s e d l e a d a b s o r p t i o n a n d
l e a d p o i s o n i n g i n y o u n g c h i l d r e n . J . P e d i a t r i c s 8 7 8 2 4 — 8 3 0 .
G r a n d j e a n , P . a n d E . C . G r a n d j e a n , l 9 8 4 . B i o l o g i c a l E f f e c t s o f O r g a n o
L e a d C o m p o u n d s , C R C P r e s s I n c . , B o c a R a t o n , F L .
M a h a f f e y , K . R . , l 9 7 7 . R e l a t i o n s b e t w e e n q u a n t i t i e s o f l e a d i n g e s t e d
a n d h e a l t h e f f e c t s i n h u m a n s . J . P e d i a t r i c s 5 9 : 4 4 8 - 4 5 6 .
W o r l d H e a l t h O r g a n i z a t i o n , J o i n t E x p e r t C o m m i t t e e o n F o o d A d d i t i v e s ,
l 9 7 2 . S i x t e e n t h R e p o r t . L e a d ( p p . 1 6 — 2 0 ) . G e n e v a : W o r l d
H e a l t h O r g a n i z a t i o n / F o o d a n d A g r i c u l t u r a l O r g a n i z a t i o n .
5 6
 E P I D E M I O L O G I C A L E V A L U A T I O N O F H U M A N H E A L T H
E F F E C T S O F C H E M I C A L S I N T H E G R E A T L A K E S
F o r t h e p r o t e c t i o n o f p u b l i c h e a l t h a n d t h e e n v i r o n m e n t , t h e I J C
u n d e r t a k e s s t u d i e s o f p e r s i s t e n t t o x i c s u b s t a n c e s i n t h e G r e a t L a k e s
b a s i n e c o s y s t e m , i . e . u n d e r t h e 1 9 7 8 G r e a t L a k e s W a t e r Q u a l i t y
A g r e e m e n t , t h e P a r t i e s s h a l l e s t a b l i s h a c t i o n l e v e l s t o p r o t e c t h u m a n
h e a l t h a s r e g a r d s t h e f o l l o w i n g :
( 1 ) t h e s i g n i f i c a n c e o f e f f e c t s o f p e r s i s t e n t t o x i c s u b s t a n c e s ;
( 2 ) i n t e r a c t i v e e f f e c t s ; a n d
( 3 ) a p p r o a c h e s t o c a l c u l a t i o n o f a c c e p t a b l e l o a d i n g r a t e s f o r
p e r s i s t e n t t o x i c s u b s t a n c e s .
I n C h a p t e r l o f i t s l 9 8 3 A n n u a l R e p o r t , t h e C o m m i t t e e e l a b o r a t e d o n
t h e p o w e r o f t h e t o x i c o l o g i c v s . t h e e p i d e m i o l o g i c a p p r o a c h t o
d e t e r m i n i n g t h e e f f e c t s o f t o x i c c h e m i c a l s o n h u m a n h e a l t h . W h e r e a s
t h e t o x i c o l o g i c a p p r o a c h i s b a s e d o n t h e e x t r a p o l a t i o n o f r e s u l t s
f r o m a n i m a l e x p e r i m e n t a t i o n , e n v i r o n m e n t a l e p i d e m i o l o g y i s c o n c e r n e d
w i t h e v i d e n c e a n d d e t e r m i n a n t s o f d i s e a s e f r o m e n v i r o n m e n t a l f a c t o r s
i n h u m a n p o p u l a t i o n s . I t i s t h e C o m m i t t e e ' s o p i n i o n t h a t , i n o r d e r
t o d e a l w i t h p o s s i b l e s h o r t c o m i n g s i n t h e t o x i c o l o g i c a p p r o a c h ,
e p i d e m i o l o g i c s t u d i e s s h o u l d b e c o n s i d e r e d w h e r e f e a s i b l e a n d
a p p r o p r i a t e t o d e t e c t e n v i r o n m e n t a l l y c a u s e d d i s e a s e i n t h e G r e a t
L a k e s b a s i n p o p u l a t i o n . I n i t s 1 9 8 3 A n n u a l R e p o r t , t h e C o m m i t t e e
d e s c r i b e d t h e t y p e s o f e p i d e m i o l o g i c a l s t u d i e s a n d t h e i r a p p l i c a t i o n .
H i s t o r i c a l l y , t h e r e h a s b e e n l i t t l e o r n o e p i d e m i o l o g i c e v i d e n c e
w h i c h c o u l d e l u c i d a t e t h e h u m a n h e a l t h e f f e c t s o f w a t e r
c o n t a m i n a t i o n . T h e r e i s n o q u e s t i o n t h a t t h i s i s a m e t h o d o l o g i c a l l y
d i f f i c u l t a r e a f o r e p i d e m i o l o g i c r e s e a r c h . T o d e t e r m i n e w h e t h e r i t
w o u l d b e w o r t h w h i l e , a n d i f s o , t o w h a t d e g r e e , t o s t i m u l a t e
e p i d e m i o l o g i c
r e s e a r c h
t h a t
w o u l d
h e l p
t h e
I J C
w i t h
i t s
m a n d a t e
o f
e v a l u a t i n g
h e a l t h
e f f e c t s
o f
w a t e r
c o n t a m i n a t i o n ,
t h e
C o m m i t t e e
r e q u e s t e d
a n d
r e c e i v e d
a b u d g e t
f r o m
t h e
I J C
a n d
h a s
p r o c u r e d
e x p e r t
c o n s u l t a t i o n i n e p i d e m i o l o g y .
T h e
c o n
s u l
t a n
t h
a s
t a k
e n
i n t
o c
o n s
i d e
r a t
i o n
t h e
p e r
t i n
e n t
t e c
h n i
c a l
l i t
e r a
t u r
e i n
t h i s
f i e
l d
a n d
w i t
h c
o n t
a m i
n a n
t s o
f c
o n c
e r n
i n
t h e
G r e
a t
L a k
e s
b a s
i n .
M o r
e o v
e r ,
h e
h a s
c o n
s i d
e r e
d
t h e
c o n
c e r
n s
o f
t h e
G r e
a t
L a k e
s '
r e s
i d e
n t s
a s
p r e
s e n
t e d
b y
c i t
i z e
n s '
g r o
u p s
a n d
j u r
i s d
i c t
i o n
s
a n d
h a s
d e t
e r m
i n e
d
s o u
r c e
s
o f
d a t
a
o n
h e a
l t h
a n d
t h e
e n v
i r o
n m e
n t
d e e
m e d
u s e f
u l
f o r
s t u
d y i
n g
r e l
a t i
o n s
h i p
s
b e t
w e e
n
t h e m
.
I n
a d d
i t i
o n ,
t h e
c o n
s u l
t a n
t
c o n
s i d
e r e
d
t h e
t y p
e s
o f
e p i
d e m
i o l
o g i
c
s t u
d i e
s
t h a
t
m i g
h t
b e
u n d
e r t
a k e
n
t o
i n v
e s t
i g a
t e
t h e
r e l
a t i
o n s
h i p
b e t
w e e
n
e n v
i r o
n m e
n t a
l
c o n
t a m
i n a
t i o
n
a n d
h u m
a n
h e a
l t h
.
T h i
s
c o n
s i d
e r a
t i o
n
w i l l
b e
u s e
d
t o
r e c
o m m
e n d
t o
t h e
C o m
m i t
t e e
a
c o s
t - e
f f e
c t i
v e
p r o
g r a
m
o f
e p i
d e m
i o l
o g i
c
r e s
e a r
c h
a n d
/ o r
s u
r v
e i
l l
a n
c e
.
H i
s
r e
p o
r t
w i
l l
b e
m a
d e
t h
e
t o
p i
c
o f
.
a n
i n
t e
r d
i s
c i
p l
i n
a r
y
w o
r k
s h
o p
f o
r
r e
v i
e w
a n
d
c o
m m
e n
t
b y
i n
v i
t e
d
s c
i e
n t
i s
t s
.
T h
e
r e
s u
l t
s
o f
t h
i s
m e
e t
i n
g
w i
l l
b e
p u
b l
i s
h e
d
s e
p a
r a
t e
l y
.
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5 . l
H E A L T H R E L A T E D S U R V E I L L A N C E A N D M O N I T O R I N G P R O G R A M S
O F W A T E R A N D E F F L U E N T S I N T H E G R E A T L A K E S B A S I N
I n t r o d u c t i o n
I n M a r c h , l 9 8 2 , a r o u n d t a b l e m e e t i n g w a s c o n v e n e d i n M i c h i g a n o n t h e
d a t a r e q u i r e m e n t s f r o m s u r v e i l l a n c e a n d m o n i t o r i n g p r o g r a m s u s e f u l
f o r t h e a s s e s s m e n t o f h u m a n h e a l t h i m p a c t s . T h e r o u n d t a b l e
p r o c e e d i n g s m a d e s p e c i f i c r e c o m m e n d a t i o n s , i n c l u d i n g t h e n e e d t o
i n c r e a s e t h e c o m p a r a b i l i t y o f d a t a b e t w e e n j u r i s d i c t i o n s a n d t o
r e p o r t , a t l e a s t a n n u a l l y , t h e f i n d i n g s o f s u r v e i l l a n c e a n d
m o n i t o r i n g p r o g r a m s t o t h e I J C . T h e p r o c e e d i n g s a l s o c o n t a i n e d a
s u m m a r y o f e x i s t i n g f i s h s u r v e i l l a n c e a n d m o n i t o r i n g p r o g r a m s
s p o n s o r e d b y t h e j u r i s d i c t i o n s , b u t d i d n o t i n c l u d e s i m i l a r
i n f o r m a t i o n f o r w a t e r .
I n M a r c h l 9 8 3 , t h e H e a l t h E f f e c t s C o m m i t t e e d e v e l o p e d a w a t e r q u a l i t y
m o n i t o r i n g q u e s t i o n n a i r e a n d s e n t i t t o a l l G r e a t L a k e s s t a t e s a n d
t h e p r o v i n c e o f O n t a r i o . T h e q u e s t i o n n a i r e w a s i n t e n d e d t o a s s e s s
e x i s t i n g s t a t e o r p r o v i n c e - w i d e e f f o r t s t o m o n i t o r r a w a n d t r e a t e d
w a t e r
a s
w e l l
a s
i n d u s t r i a l
a n d
s e w a g e
t r e a t m e n t
e f f l u e n t s
f o r
c o n t a m i n a n t s
o f
h u m a n
h e a l t h
c o n c e r n .
T h e
i n f o r m a t i o n
r e c e i v e d
w a s
c o n d e n s e d
i n t o
a " m t r i x
s u i t a b l e
f o r
r a p i d
i d e n t i f i c a t i o n
o f
w a t e r
m o n i t o r i n g
a n d
s u r v e i l l a n c e
p r o g r a m s .
T a b l e s
s u m m a r i z i n g
t h e
r e s p o n s e s
o b t a i n e d
f r o m
t h e
v a r i o u s
a g e n c i e s
w e r e
c o n s t r u c t e d
i n
t h e
f o l l o w i n g c a t e g o r i e s :
A m b i e n t W a t e r ;
R a w a n d F i n i s h e d D r i n k i n g W a t e r ;
I n d u s t r i a l E f f l u e n t s ; a n d
S e w a g e T r e a t m e n t P l a n t E f f l u e n t s .
T h e
t a b
l e s
w e r
e r
e t u
r n e
d t
o t
h e
j u r
i s d
i c t
i o n
s
f o r
v e r
i f i
c a t
i o n
a n d
/ o r
u p d
a t i
n g .
T h e
r e s
u l t
s ,
p r e
s e n
t e d
i n
t h i
s
r e p
o r t
,
s u m
m a r
i z e
t h e
m o s
t
u p —
t o —
d a t
e
i n f
o r m
a t i
o n
a v a
i l a
b l e
o n
m o n
i t o
r i n
g / s
u r v
e i l
l a n
c e
p r o
g r a
m s
i n
t h e
G r e
a t
L a k
e s
b a s
i n .
I t
m u s
t
b e
a c k
n o w
l e d
g e d
t h a
t
g a p
s
s t i
l l
e x i
s t
i n
t h e
d a t
a ,
b e c
a u s
e
m o n
i t o
r i n
g
b y
l o c
a l
u t i
l i t
i e s
,
m u n
i c i
p a l
i t i
e s
o r
a u t
h o r
i t i
e s
w a s
n o t
a l w
a y s
p r o
v i d
e d .
T h e
d a t
a
p r e
s e n
t e d
a r e
t h o
s e
o b t
a i n
e d
o n l
y
f r o
m
t h e
s t a
t e /
p r o
v i n
c i a
l
j u r
i s d
i c t
i o n
s ;
m o r
e
c o m
p r e
h e n
s i v
e
p r o
g r a
m s
m a y
,
i n
f a c
t ,
h a v
e
b e e
n
c a r
r i e
d
o u t
.
A s
t h e
I J C
r e c
e i v
e s
d a t
a
o n l
y
f r o
m
t h e
s t a
t e /
p r o
v i n
c i a
l
j u r
i s d
i c t
i o n
s ,
i t
i s
i m p
o r t
a n t
t h a
t
t h e
s e
j u r
i s d
i c t
i o n
s
a r e
a w a
r e
o f
a n d
i n c
l u d
e ,
i n
t h e
i r
r e p
o r t
s
t o
t h e
I J C
,
r e p
o r t
s
o f
m o n
i t o
r i n
g
b y
t h e
l o c
a l
u t i
l i t
i e s
,
m u n
i c i
p a l
i t i
e s
a n d
a u t
h o r
i t i
e s .
I t
i s
h o
p e
d
t h
a t
t h
i s
p r
e l
i m
i n
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I ,, , ,. I
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AGENCY RESPONSIBLE IIllinois EPA IMunicipalitiesIMichigan IMinnesota INew York IOhio EPA: IPennsylvania INisconsin IMunicipalities
FOR MONITORING ISafe Drinking Iof East IDepartment ofIPOiiution IState IPubiic water IDepartment ofIDepartment ofIin cooperation
INater Act IChicago. Gary.IPublic HealthIControl IDepartment of Isupplies. IEnvironmentalINatural Iwith Ontario
I IHammond. I IAgency (MPCA)IHealth IOhio Dept. ofIResources in {Resources IMinistry of
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I
Iand Indiana I
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I
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I IManagement. I I I I I I I
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I
I
I
I
I
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I
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Pollutant List. IAppendix D IAppendix D IAppendix D IMDH. See IAppendix D IAppendiX D IAppendix D IAppendix D IAppendix D&E
I I I IAppendix D. I I I I I
2. Chemicals not on ;see
:see
:See
IMonitored by ISee
IMonitor for ISee
ISee
ISee
EPA Priority IADDendiX D IADDendiX D IADDendiX D IMPCAI See IAppendix D Ithose comp— IAppendix D IAppendix D IAppendix D&E
pollutant List
;
:
I
:Appendix D. I
:ounds listed I
I
I
but monitored I
I
I
I
I
Iin the
I
I
I
I
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INational
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I
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I I I I I Ilnterim I I I
I I I I I IPrimary I I I
I I I I I IDrinking 1 I I
I I I I I INater I I I
I
I
I
I
I
IRegulations. I
I
I
3. Microorganisms ITotal ITotal ITotal colif— IMonitored by IColiforms IColiforms ITotal ITotal ITotal fecal
Icoliforms Icoliforms Iorms. MF IMPCA. See I I Icoliforms Icoliforms Icoliforms,
;
I
Icount. fecal IAppendix D I
I
I
I
IPseudomonas
:
I
Icoliforms and:
I
I
I
I
Iaeruginosa.
I
I
Ifecal
I
I
I
I
I
IAeromonas.
:
I
Istreptococci I
I
:
I
I
Ifecal
I
:
Ifor raw water:
I
I
I
I
Istreptococci,
I I Ion reﬂuest. I I I I I IStaphylococcus
I
I
IActinomycetesI
I
I
I
I
Iaureus
I I I I I I I I Istandard
I
I
I
I,
,I W
,I,
I
I
Iplate count-
4. Physical
ISee
ISee
ISee
ISee
ISee
ISee
ISee
ISee
ISee
properties
IAppendix D
IAppendix D
IAppendix D IAppendix D IAppendix D
IAppendix 0&6 IAppendix 0 :Appendix D IAppendix DILE
SITE 0F SAMPLE
IRaw water and IRaw water and IFinished
IIntake from I
I
I
I
IRaw and
COLLECTION
Ifinished waterIfinished uaterIwater
ILake Superior:
I
:
I
Ifinished water
Ipcﬁs at
Iand depending I
Iat Grand
I
I
:
I
Iand points in
IMaukegan onw Ion plant.
I
IMarais and I
I
I
I
Ithe distribut—
I
’Ivarious stagesI
ITwo Harbors. I
I
I
I
Iion system.
I
Iin between.
I
I
I
I
I
I
I
FREOUENCY OF
IGeneral
IChemicals —— IResidual
IMPCA -- once IMicroorganismsIAs required IOnce every IPlant
:Turbidity is
MONITORING
Ichemicals — IEPA Priority Ichlorine.
Ia month for I-— at least Iin the
Il to 3 years Ispecific
Ito be monit-
Ionce per year.IList monitoredeotable/pool I9 months—fromImonthly.
INational
Ifor raw and :(at least Iored daily at
IOrganics —
Iannually.
Icoliform and I(0ct.'83 - ITotal Trihalo—IInterim
Ifinished
Ionce per
Ithe point
Ionce every IMicroorganismsIturbidity ISeptI'84) Imethanes —- IPrimary
Iwater.
Iyear).
Inhere water
Iseven months. Iand physical Imonitored
IMDH —
Iquarteriy.
{Drinking
I
Ienters the
'
Iproperties
Idaily. All Iperiodic
IInorganics —— INater
I
Idistribution
Imonitored
Iother chemi- Istatewide Iannual.
IRegulations.
I
Isystem. Colour
Idain.
Icals and
Irotation.
IOrganics —- IAlso, see
I
Iand taste are
'
Iphysical
Ievery 3 years.IAppendix G.
I
Imonitored at
Iproperties
'
'
I
Ileast weekly
Iidentified in
I
Ifrom represen—
IAppendix D
I
Itative points
Iare monitored
I
Iin the distri-
Ia maximum of
I
Ibution system
Ionce yearlyt
I
Iunless the
' I Imaximum
I Iacceptable
I Iconcentration
I Iis exceeded.
I IChemical mon-
I Iitoring done
I Iannually.
I IBacteriologic-
I Iai monitoring
I Iis weekly.
I IMonitoring
I Iunder DNSP at
I Ileast 6 times
I Iper year at
I Ieach location
I I(See Appendix
I IE)
  
 ABLE §I3LLABMEILLAN§E,AND MONITORINGVRRQQRAH§AIN THE GREAT LAKES:
Industrial Effluent
 
RESPONSE
BY
I
I
I
.
.
I
I
I
I
STATE/PROVINCE
I
ILLINOIS
I
INDIANA
I
MICHIGAN
I MINNESOTA
I NEH
YORK
I
OHIO
IPENNSYLVANIA I NISCONSIN
I
ONTARIO
Aiygouestign?)
I
I
14,
I
I
I
I
I
.
AGENCY RESPONSIBLEISelf—monitor—IIndiana Dept.ofIMichigan
ISelf—monitor—INev York
ISelf-monitor-IPennsylvania :Hisconsin
IOntario
  
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
i
I
I
I
I
I
I
I
I
I
I
I
I
I
.
.
_
.
_
_
<
_
.
.
_
.
a
,
-
-
_
-
_
.
.
_
.
-
_
_
.
_
_
_
.
-
-
-
-
.
.
.
_
_
.
-
_
-
-
_
.
_
_
.
_
_
-
-
-
.
_
.
.
.
.
_
-
Iconcentration:
:of various
Ipollutants.
FOR MONITORING
:ing plus
:Environmental
IDepartment of Iing.
NPDES
IState Dept.ofIing.
NPDES.
IOepartment ofIDepartment ofIMinistry of
IIllinois EPA
:Management
INatural
Iguidelines
IEnvironmentalIOhio EPA
IEnvironmentalINatural
IEnvironment
:monitoring/
:plus self—
IResources
I
IConservation
I
IResources (inIResources
I(MOE)
sets
INPDES
Imonltoring by
I
I
I
I
Icooperation
Iplus self-
Iself—monitoring
Iguldellnes
Iindustry
I
I
I
I
Ivith Erie
Imonitoring
:guidelines and
I
I
I
I
I
I
:County Dept. :NPDES
:audits results.
I
I
I
I
I
I
:of Health)
Iguidelines
CHEMICAL
ISpecific t0
ICOnventional
IPoint-source
IVariable —
IMostly
ISpecific to
IConventional
ISpecific to
IConventional
SUBSTANCES
Iindividual
:pollutants —
Idischarges
Idependent on IPriority
:individual
Ipollutants - Iindividual
Ipollutants
MONITORED
:discharge
I(BOD, TSS. oil Iare regulated Iindustrial
:Pollutants.
Idischarge
I(i.e. BODs,
:discharges.
Imonitored by
I
:& grease, pH).
Ithrough NPDES :processes.
ISpecific to
Iaccording to ITSS, pH. oil I
Iindustry and
I
Iloxic pollut—
IpermitI
Mon— I
Iindividual
:National
:& grease).
I
Iaudited by MOE.
I
IantS - (CN.
Iitoring
I
:discharge.
Iguidelines
:Non-
I
IMOE monitors
I
Iiead. Zinc.
Irequlred on
I
I
Iand require- Iconventional
I
Ipriority Or
I
Ichromium,
Isite/time/
I
I
:ments
to meeﬁpollutants — I
:identified
I
:routinely;
:issue-specific:
I
:wQs, includ— :(e.g.
NH , N,:
:pollutants on a
:
:and nickel.
:basis.
Compl—I
I
Iing EPA — PPLIP, Fe, 135.
:
Icase-by-case
I
Icopper and
Iiance monitor-I
I
Iscan and
Icolor. Mn).
:
Ibasis.
MOE does
I
Imercury-
Iing and
I
I
Ibioassays
IToxic
I
:fish—lethality
I
:onic organics :inspections
I
I
1(ggrio—
:pollutants - I
Itest of efflu—
I
1— Special 0r
IVatChdog the
I
I
:daphnia and
:specific to
I
Ients routinely
:
:temporary.)
Iself—monitor— :
I
Ifathead
{individual
I
Ibut frequency
:
INonconventionalIing effort.
I
I
Iminnows) for :discharges.
I
Ivaries by indus-
:
Ipollutants —
:Toxic mater-
I
:
:toxicity
:
:
Itry.
Petroleum
:
I(temperature,
Iials are only I
I
Ievaluation.
I
I
Irefiners do 24-h
I
Iphenols.(4AAP).Imonitored when:
I
:
:
:
Ifish—lethality
I
:ammonia—N. ironIreason to be— I
I
:
:
:
Itests every mo.
I
ICOD, sulfide,
Ilieve through I
I
1
:
:
:Commencing
I
Ichloride,
Iprocess char— I
I
:
:
I
ISpring 1987. a
I
Isulfate.
Iacterization
I
:
:
z
I
Inev program en-
:
:fluoride.)
Iand screening I
I
:
:
:
:titled Municipal
:
I
{that they may I
I
:
:
I
IIndustrial
I
I
Ibe present.
I
I
:
:
:
:Strategy for
I
I
I
I
I
I
I
I
IAbatement (MISA)
I
I
I
I
:
:
I
I
Iuill require
I
I
I
I
I
I
I
I
Imonitoring for
I
I
I
I
I
I
I
I
Ian. as yet
un-
I
I
I
I
.
I
I
I
Idetermined.
I
I
I
I
I
I
I
I
IOntario Priority
I
I
I
I
.
I
I
I
IPollutants List
I
I
I
I
I
I
I
I
:at least once
I
I
I
I
I
I
I
I
Iannually for
I : : : 1 I I : :industrial eff-
:
I
I
I
I
I
I
I
Iluent.
All
ind—
:
I
I
I
I
I
I
I
Iustries
to
I
I
I
I
I
I
I
I
Icomply by
.
.
.
I
_
.
I
:
:
:
I§pr gg
1955
LOCATION
OF
ICommonuealth—IApprox.
28
:150
sites
in
IVariable
—
IIndustrial
IMonitoring
ofIApprox.
50
:27
major
IOver
l00
MONITORING
:Edison
-
ZionIpermitted
out-
:l986.
Itypically
in
:outfall.
:selected
Ipermitted
:industries
:industrial
:8 Naukegan;
:falls
from
ll
I
Ifinal
I
Ieffluents.
Iindustrial
Idischarging
Ioutfalls.
IOMC-NBUKEQEHIIpermittees
I
Ieffluent
I
I
:discharges
:lnto Lake
I
IFan Steel
-
Iranging from
I
Iprior to
I
I
:are monitoredIMichigan or
:
IN. Chicago;
INhiting on vest:
Idischarge to I
I
Iin Lake Erie :tributaries
:
IRefinersi-
Ito Michigan
I
Ireceiving
I
I
Ibasin—usuallyI...
less than:
:Smelters. VSSICity on east;
I
Iwateruay.
I
:
:ac outfall
:40 miies;
;
:South
Horks
—ICommonuealth-
I
I
I
I
Ipipe
but
:3 major
ind—
I
Igenerally at IEdison.
I
I
I
I
Ispecial
:ustries
I
Ivoint of
:American Maize.:
I
I
I
Istudies at
Idirectly into:
:discharge.
IITI Sgegl.
I
I
I
I
I
Itimes requireILake SuperiorI
I n an
ee ,
I
:
I
:
Isam lin
in
:
:
:u.s. Steel, : : I I :mgivigg “Effluent mn-I
IMidwest Steel, I : I I Iwater or I toring for
IBethlehem Steel: I I : “nth-in the Ian- I
INIPSCO
I
I
I
I
{treatment
I
I
:(3 plants) and
I
I
I
I
Iprocess.
:
I
IUnion Carbide
I
I
I
I
I
I
1(2
plants).
I
I
I
I
I
I
I
FEEGUEEE7_OE__‘___ Generally
IOnce per year ISite specific IVaries from :Monthly to
IDependent
:Honitoring
:Annually by IAs required -
MONITORING
once per
:—— 'f
Ias states in
Iseveral timesIsemi-annuallyIupon type andIby DepartmentIHisconsin DNRIdepending on
fiscal year. Ischeduled.
INPDES permit. Iper day to Idepending
Isize of
:at least onceIfor major
Iquality and
'
Ionce per
:upon type of :discharge.
Iper year.
:industries,
:quantity of
Imonth.
:discharge and:
:Additionally,:self—monitor-Ieffluent and
:permittee is Iing specific Iperceived/
Irequired to Ito each Ipotential
Imonitor fre- :discharge. :problems.
Iquency of :EPA PPL for IHOE audits
Iwhich is on aImajor :every source a
Icase—by-case :industries atIminimum of once
:basis. DailyIleast once Iper year, up to
Imaximum limitIper 5 years Ionce per month.
Ion permit IHith permit I
:indicates :application. :
:frequency as I
I8- or 24—hr. I
:composite I
Isample. Ave-. I
:rage monthly I I
Ilimit on per-I I
Imit indicates: I
Ithat at least: I
I2 measure- ‘ I
Iments (grab I
Ior composite I
Itype) per mo.I
:are required.I
IResults of I
:self-monitor—I
:ing reported I
Ion "Discharge:
:Monitoring I
IReports" I
Imonthly. I
  
   
ABLE 5.4 SURVEILLANCE AND MONITORING PROGRAMS IN THE GREAT LAKES: Sewage TreatmgﬂjiEfﬁluent
RESPONSE BY I I I I I I
STATE/PROVINCE I ILLINOIS I INDIANA I MICHIGAN I MINNESOTA I NEH YORK I OHIO
(Question?) I I I I I I ,L" ,,, ,
AGENCY RESPONSIBLE ISelf- IPresently IMichigan ISelf— INEH York ISelf—
FOR MONITORING Imonitoring Ithere are IDepartment ofImonitoring IState Dept. Imonitoring.
Iplus Ino direct INatural Ifor NPDES Iof Environ— INPOES
IIllinois EPA Imunicipal IResources Ipermit (See Imental Iguidelines
ImonitoringI Idischarges to‘ IAppendix F). IConservationI
INPDES ILake Michigan IMinnesota INPDES I
Iguidelines. IPollution Iguidelines.
I IControl ‘
IAgency
CHEMICAL SUBSTANCES
5300, dissolved
 
7 ' Iaioas’s’a’ys 7’
'7 :MoﬁYdrTngirTf
{selected
Ieffluents in—
Icludes EPA —
IPPL scan as
Iuell as 800.
ITSS. Cl, NH3_
IP, oil &
Igrease. heavy
Imetals on a
ICase—specific
Ibasis.
IFecal
Icoliforms.
Iusing Cerio—
:daphnia and
Ifathead
Iminnous for
Itoxicity
Ievaluation.
IOutfall moni-
Itoring. Up &
Idownstream of
Ioutfall at
Ilarger sewage
Iplantso
PENNSYLVANIA
I
I
I
I
I
A
'7 :benns'yﬁa’ni‘a "
IDepartment of
IEnvironmental
IResources in
Icooperation w/
IErie County
IDepartment of
IHealth.
IPrimarily for
Iconventional
Isewage indic—
Iators such as
IpH. BOD, susp—
Iended solids,
Ithe nitrogen
Iseries and
IChlorine
Iresidual.
IFecal
Icoliforms.
”:Hé3Iy metals
Iand/or
Ipriority
Ipollutants may
Ibe monitored
Iif included in
INPDES permit
Idue to indust—
Irial sources
Icontribution
Ito system.
ISampling in
Ireceiving
Iwater may be
Iconducted as
Ipart of
Ispecial
Istudies.
MONITORED I onygen, pH,
l. Chemicals INone No response ISee Industr— IEeTpiraturead dIConventional
monitored I : Iial Effluent-I °I9d Suipiale Ipollutants —
: : IChemicals :S:0; gar”: and Itoxics
I I Imonitored. Igh‘oeine resid_I(specific‘
I I I Iua] used Ipermits with
I I I IWestern Lake Itox1c limits—
1
I
:
:Su
per
ior
Ial
mos
t
all
I I : I . Idischarges
: 1 I ‘SIQIIIEI<NLSSD>:“II“ IOXI‘
: : I :does priority :Compounds)
I I I Ipollutant scans
I I I Ion quarterly I
I I Isa,, Ibasis. ,I,n,,.
2. Microorganisms IFecal INo response. INone unless IFecal IFecal
monitored Icoliforms. I Irequested. Icoliforms Icoliforms,
3. Other IBOD, TSS. INo response. ISee INo response. IPermit
I IIndustrial I Ispecific —
I IEffluent I Ioil a grease,
I IChemicals I Iheavy metals,
I IMonitored. I Ipriority
I I I Ipollutants.
I . . .
I . I .
LOCATION AND I I : I
FREQUENCY OF I : I I
MONITORING I I I I
1. Ambient water ISee No response. I88 municipal INo response INot required
receiving IAppendix B Isystems I Iof
discharge I Ihandling over: Idischargers
I Il00,000 gal./I I
I Iday sampled I I
I Iat least I I
I Iannually. I
2. Prior to IMajor disch— No response. INo response. IEffluent IVariable —
discharge Iarges divert- ' 12—3/mo. except Idepending
Ied from Lake Ifor HLSSD whicthpon plant
 
IMichigan, re-
Imaining are
Iminor or
Istorm Hater
:bypasses.
IArden Shores
Iconnected to
INSSD sewer at
IFort Sheridan
INSSD —
INaukegan and
INSSD -
INorth Chicago
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
l
I
I
I
I
I
I
I
I
  
Imonitors l2
Itimes per mo.
IChlorine moni—
Itored from May
Ito December.
Isize. large
Iplants sample
Imore
Ifrequently.
Naw effluent,
BOD. NH3
ISewage treat—
Iment plant
Iinfluent is
Ioften monitor—
Ied during
Iinspection as
Ia means of
Iestimating
:efficiency and
Imonitoring
Ioperational
Iproblems.
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
E WISCONSIN
INisconsin
IDepartment of
INatural
IResources.
IBOD, chlorine.
Isuspended
Isolids, plus
Ispecific to
Isome municip-
Ialities. EPA
I—PPL once per
I5 years for
Imajor indust—
Iries with
Ipretreatment
Iprograms.
IFecal
IcoliformsI
INo response.
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
IAbove
Idischarge and
Ithroughout
Iimpact zone
Iduring
Iintensive
Isurveys.
IEfrﬁénff"’
  
E ONTARIO
V:od¥§?i6
IMinistry of
IEnvironment
I(MOE) or
Ioperating
Iauthority.
IChlorine
Iresidual during
Idisinfection.
IOther site—
Ispecific as
Irequired.
IToxics at 40
Iseuage treat—
Iment plants.
IMunicipalities
Iwill eventually
Ibe included in
IMISA program.
I(See Appendix
IH),
INone on a
Iregular basis.
IBOD. suspended
Isolids, phos—
Iphorus, total
IKjedahl
Initrogen moni—
Itored by OMEI
IpH and temper—
Iature monitored
Iby operating
Iauthority.
IAs needed for
Iambient water
Iprotection.
IChlorine resi—
Idual monitoring
Idaily at all
:plants
Irequiring
Idisinfection.
IOther chemicals
:& conditions —
Isite—specific
Ias required.
IpH and temper—
Iature monitored
Iroutinely at
Ilarge facilit—
Iies.
IMonitoring is
Idone a minimum
Iof once/month.
ISamples coll-
Iected by oper-
Iating authority
Ifor MOE and as
Inecessary for
Ioperational
ICOntrol daily
Iat larger
Ifacilities.
Iless at
Ismaller.
 
64
 
  
ABLE 5I§4_§U8y§ILLANCE_AND MONITQRINGPROGRAMS IN THE GREAT
RESPONSE BY 1
LAKES: Contact for Information
 
STATE/PROVINCE:
ILLINOIS
E
INDIANA
E MICHIGAN E MINNESOTA
E NEH YORK E
OHIO
EPENNSYLVANIAE WISCONSIN E ONTARIO
AgOuestion7)
'
,_,”0
l
i
l
1
i
i
l
1
CONTACT FOR
Section LLJ£PA :Mr. John
{Mr. Rick
:Mr. Curtis JI :Mr Peter Macker. Daniel
:Mr. Edward E :Mr. Duane
:Section I. MOE
MORE
INFORMATION
r.RobeFt Schacht
701—First Ave.
312) 345—9780
Section IILML§E#
5. Dorothy
Bennett
2200 Churchiii
Road
Springfieid,
IL 62702
(217) 785—0561
:Sgctclllél!:lEEA
:Mr. Frank Yumping
:1701 First Ave.
:Mayvood, IL 60153
:(312) 345-9700
I
I
Ninters
:Indiana
M
T
Maywood. IL 60153:Department of:Department ofIDeveiopment,
( :Environmentai:Natura1
:Management
I
I
I
I
I
i
I
I
I
I
I
I
I
'105 South
Meridian:0uaiity
Indianapolis,:Division
IN 46225:N.Q.S.S.
(3i7)243—5028iP.0.Box 30028:
. Lundgreni
SparksiDirector,
:Michigan
:Chief, Program:
:N.Y. State
:Divison of
:Resources,
:Surface HateriMinnesota
:Poiiution
2520 Lafayette :
:Lansing. MI (St. Paul, MN
48909: 55155:
(517)335-33i3i(612) 297-1831:
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
Monitoring:
:Department of:
:Ohio EPA
Dudiey:Brezina.ChiefJSchuettpeTz, :Mr. Michael Zaruil
Chief.:Investigation and
-0r-
Theresa
Heitzman:8ureau of
:Nater Quaiity,:Environmentai:Evaluation & :Nater Quaiity:Monitoring
:Conservation
:50 Noif Road
:Controi AgenchAibany, N.Y.
12233
Road!<518)457—3495
Standards
Section,
P.O. Box 1049:
43266-1049!
(614)466—9092:
:Management
:P.O. Box 2063iwisconsin
:Harrisburg,
{Division of :
:Nater Quality15urface Nater15urveiliance,
:Standards andiGreat Lakes Section
:Section.
:Department of
PA 171201Naturai
:CoTumbus, 0H :(717)787~9637:Resources
:P.O. Box 7921:
:Madison, NI
:(4i6) 965—6957
:Sgctign II. MQE
:Mr.R.B. Hunsinger
:Drinking Hater
:Section
'(416) 965—6995
:Sggtign III, UQE
537071Mr.Don Neatherbee
(608)266-0156:Hater & Hastewater
:Management Section
:(416) 965—6995
:ﬁggtign IV, ﬂlE
:Mr. Victor Chin
:Nater & Hastewater
:Management Section
i(4l$)965-1655
EAddress - ail:
:i St.CTair Ave. N.
:Toronto ON M4V 1K6
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Industrial Effluent
outfalls
to the
Monitoring is normally carried out at the individual
and the range of parameters examined is specific
individual discharge.
Sewage Treatment Plant Effluents
into the Great
Indiana has no direct municipal discharges
Lakes (L. Michigan) and in the state of Illinois, such
discharges (except minor and storm water by—passes) are
diverted from Lake Michigan. Minnesota does priority
pollutant scans on a quarterly basis. In all other
jurisdictions organic compounds may be monitored on a
site-specific basis, as required.
5.4 Conclusions
The Priority Pollutant List developed by the U.S. EPA includes
most of the chemicals listed by the Committee in its l982
Annual Report (Table 7.3, Chemicals found in the Great Lakes
with the potential to impact on human health that are not
currently subject to regulatory monitoring). Chemicals from
Table 7.3 not on the PPL are listed in Appendix I.
Although the U.S. EPA's PPL was used as a basis for some of
the monitoring programs reported, it is apparent that the l982
report of the Committee was not used as a reference in
developing the lists of monitored chemicals.
The monitoring programs in water and effluents, in terms of
5.5 Recommendations
both chemicals analysed and frequency of analysis, are not
uniform among jurisdictions in the Great Lakes basin.
For the purpose of human health risk assessment, the best
possible data suitable for the estimation of’ human exposure
should be provided by the jurisdiction.
There Should be an attempt to develop monitoring programs
which are coordinated among neighboring jurisdictions.
the recommendations for
(1982 Annual Report) as
Monitoring programs should follow
monitoring made by the Committee
conditions warrant.
The state/provincial jurisdictions should have a mechanism to
report data from monitoring programs carried out by local
utilities, municipalities and authorities, to the IJC.
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 REVIEW OF THE GREAT LAKES
INTERNATIONAL
SURVEILLANCE
PLAN
FOR
1985
At
the
request
of
the
Surveillance
Work
Group,
the
Committee
has
examined
the
Draft
Great
Lakes
International
Surveillance
Plan.
The
adequacy
of
the
plan
in
addressing
human
health
concerns
was
assessed in terms of its reference to the Committee‘s l982 lists of
chemicals
of
potential
concern
and
the
Committee's
Roundtable
Report on Surveillance.
Only the surveillance plans for Lake Ontario and for the
Niagara/St.Lawrence
Rivers
appear
to
have
been developed
with
reference to these documents.
These two plans were the most
comprehensive and detailed. They also included a recommendation
for microbiological sampling and analytical methodology to ensure
comparability of results.
The Committee is aware that the draft Great Lakes International
Surveillance Plan (GLISP) was subsequently revised and that the
Committee's comments on the draft were considered by the
Surveillance Work Group (SNG). The Human Health Effects Committee
(HHEC) has not reviewed the final drafts.
6.l Recommendation
° The Water Quality Board is requested to instruct the
individual Lake Task Forces that chemicals of potential
concern identified by the Committee be addressed in the
Great Lakes International Surveillance Plan.
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 FISH TUMORS AND THEIR POSSIBLE RELATIONSHIP TO HUMAN CANCER
The Committee reviewed briefly the potential human health significance of
tumors in Great Lakes fish.
It was agreed that the matter requires an
allocation
of funds
for research to find answers
to the questions
associated with this phenomenon.
The increased incidence of tumors in fish strongly suggests the presence
of either carcinogens or promoters of carcinogenesis in the waters
inhabited by these organisms. It is reasonable to assume that the
occurrence of tumors indicates the presence of bioactive concentrations of
such chemicals in the flesh of the affected fish. The extrapolation of
significant tumor incidence in fish to mammalian populations is fraught
with difficulties due to the uncertainties in the dose and latency
relationships between fish and mammals. If these relationships were
established, the response of fish to mixtures of carcinogens or to the
presence of both carcinogens and promoters in water would be of interest
and possibly would provide new and significant information for the
assessment of the threat of cancer to humans.
The direct transmission of cancer to humans by the ingestion of fish
cancerous cells or tumor viruses is almost certainly a misplaced
conception.
7.l Recommendations
The distribution and diagnosis of fish cancers in the Great
Lakes basin need more extensive documentation and study.
° The dose—and—effect relationships for environmental carcinogens
in fish need to be determined relative to established animal
models, particularly the rat.
° Subsequently, the potential for using fish in monitoring for
waterborne carcinogens needs to be explored through appropriate
scientific research.
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 FUTURE DIRECTIONS
A major activity in l985/l986 will be the hazard evaluation of
chemicals listed in the IJC l983 Inventory of Great Lakes
Contaminants. This evaluation will be made on the basis of
literature information now available and the toxicity profiles
already developed for those compounds for which adequate
toxicity data are available (see Chapter 2).
Procedures for priority ranking of inadequately studied
compounds for further toxicity testing will be discussed by the
Committee in preparation for more exhaustive discussions by the
Coordinating Committee for the Assessment of Chemicals in the
Great Lakes Ecosystem. The Committee is also planning to meet
with the Aquatic Ecosystem Objectives Committee to discuss
procedures for hazard assessment as they relate to human vs.
aquatic toxicity.
Developments in the toxicology of organic forms of lead will be
followed as they relate to contamination of the Great Lakes
ecosystem.
The issue of fish tumors, their incidence in the Great Lakes and
significance for human health will be studied further for the
purpose of advising the Commission on specific research needs.
The report of an ongoing project to determine applicability of
epidemiologic methodology to human health concerns in the Great
Lakes basin may be the subject of a workshop.
7l
  
 9. RECOMMENDATIONS
9.1 Evaiuation of Great Lakes Chemicais Recommended by
the Committee for Monitorinq and Surveillance
9.1.1 The jurisdictions should take immediate action to verify
concentrations and review the potential for impact of those
chemicals indicated to be at levels of concern for human
health in the areas of the Great Lakes basin identified.
9.1.2 Monitoring and surveillance in the basin should be increased
for those chemicals indicated to be at a level of concern for
human health or for which adequate surveillance and monitoring
data are still unavailable but desired.
9.2 Lead in Edibie Portions of Great Lakes Fish
9.2.] The jurisdictions should continue to monitor lead
concentrations in fish in the St. Lawrence River so that
potential human exposure can be assessed more reliably and
changes in potential exposure noted.
9.2.2 The jurisdictions should analyze the edible portions
(suitably defined) of fish for both inorganic and organic
species of lead and provide age and species information.
9.2.3 The discharges from the identified primary sources should be
discontinued.
9.3 Health—Related Surveillance and Monitoring Programs
of Water and Effiuents in the Great Lakes Basin
9.3.1 For the purpose of human health risk assessment, the best
possible data suitable for the estimation of human exposure
should be provided by the jurisdiction.
9.3.
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which are coordinated among neighboring jurisdictions.
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9.5 Fish Tumors and their Possib1e Relationship to Human Cancer
9.5.1
9.5.2
9.5.3
The distribution and diagnosis of fish cancers in the Great
Lakes basin need more extensive documentation and study.
The dose—and—effect relationships for environmental
carcinogens in fish need to be determined relative to
established animal models, particularly the rat.
Subsequently, the potential for using fish in monitoring for
waterborne carcinogens needs to be explored through
appropriate scientific research.
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APPENDIX B
Location
of
Lake
Survey
Stations
08N
oSN
olON
Win-none
Evan-van
Chicago
PM,
CITY OF CHICAGO
WATER PURIFICATION DIVISION
WATER QUALITY SURVEILLANCE
SECTION
LAKE SURVEY PROGRAM
ON ' NORTH SHORE LAKE SURVEY
05- SOUTH SHORE LAKE SURVEY
OA-E ~ JWPP RADIAL LAKE SURVEY
OF-J - SWFP RADIAL LAKE SURVEY
0 OPEN WATER SURVEY
LAKE
M/CH/G‘A/V
.3
Column Rival
 
L i mo Column River
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Harbor
 APPENDIX C
LOCATION
AND
FREQUENCY
OF
MONITORING
IN PENNSYLVANIA
NON 0601 — Lake Erie
City of
Erie
water
intake,
Nest
Filtration
Plant,
Sommerheim
Drive,
Mill Creek Township, Erie County, Lat. 42° 07' 39", Long. 80° 10' 11".
Sampling Frequency:
Quarterly (Feb., May, Aug.,
Nov.)
WON 0622 — Lake Erie
1,000 yards north of Gibson Avenue,
between harbor entrance and
municipal sewer outfall. Lat. 42° 09' 30", Long. 80° 03' 30".
Sampling Frequency: 3 times per year (No Feb. sample)
NQN 632 — Lake Erie
Presque Isle Bay, midway between the public dock and the baymouth,
City of Erie, Erie County. Lat. 42° 08' 40", Long. 80° 05' 40”.
Sampling Frequency: Annual (Summer)
NON 0602 — Sixteenmile Creek
220 yards downstream from bridge on PA Route 5; North East Township,
Erie County. Lat. 42° 14' 26”, Long. 79° 49' 53".
Sampling Frequency: Quarterly
NON 0603 — Walnut Creek
40 yards upstream from bridge on L.R. 25025, first bridge upstream
from mouth; Fairview Township, Erie County. Lat. 42° 04' 23",
Long. 80° 14' 05".
Sampling Frequency: Quarterly.
NON 0604 — Elk Creek
Bridge on PA Route 5; Girard Township, Erie County. Lat. 42° 01'
10", Long. 80° 21' 55”.
Sampling Frequency: Quarterly.
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CHEMICAL MONITORING IN THE GREAT LAKES
RAW WATER AND FINISHED DRINKING WATER — continued
 
CHEMICALS APPEARING ON THE EPA PRIORITY LIST* PLUS CHEMICALS MONITORED
BY T IN
Chemical Name
7440—41:
+ - See Appendix G
90
   
APPENDIX D
CHEMICAL MONITORING IN THE GREAT LAKES
RAW WATER AND FINISHED DRINKING WATER — continued
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 APPENDIX F
MINNESOTA
NPDES
PERMITS
IN
THE
LAKE
SUPERIOR
BASIN
 
Permit No. Permittee
MN0050644 Alberta Gas Chemicals, Inc.
MNOO43354
Aurora
Water
Treatment
Plant
(WTP)
MN0020494 Aurora
MN0020656 Babbitt
MNOO4300l Beaver Bay HTP
MNOO40754 Beaver Bay
MN002l6l0 Biwabik
MN0022969 Buhl
MNOO42595 Chisholm NTP
MN0020ll7 Chisholm
MN003373l DNR—Gooseberry Falls State Park
MN00490l8 Duluth Mesabi & Iron Range
MNOO42579 Erie Mining Co. - Birch Mine
MNOO4256l Erie Mining Co. — Dunka Mine
MN005lO7l Erie Mining Co. — North Colby Lake
MN0049549 Erie Mining Co. — Taconite Harbor
MN0002208 Erie Mining Co. - Taconite Harbor Power Plant
MNOO42552 Erie Mining Co. — Hyman Creek
MNOO42536 Erie Mining Co. - Knox Creek
MN0042544 Erie Mining Co. — First Creek
MN0023337 Eveleth (Main)
MN0045535 Eveleth NTP
MN0044482 Eveleth Taconite Co.
MNOO44946 Eveleth Taconite Co. — Thunderbird Mine & Crusher
MN0023442 Floodwood
MN0020l25 Gilbert
MNOO4l785 Grand Marais NTP
MNOOZOOlO Grand Marais
MN0025887 Grand Portage Indian Reservation
(Contact EPA for jurisdiction)
MNOOSlllO Hallett Wire Products
MNOOOl465 Hanna Mining Co. — Penobscot Creek & Whitney Mine
MN0047091 Hanna Mining Co. - Pierce Group
MN003062l Hibbing - North
MN0030643 Hibbing - South
MNOO30988 Hibbing — Nest
MN0045900 Hibbing - Public Utilities
MN0049760 Hibbing Taconite Co.
MNOO4377O Hoyt Lakes NTP
MN0020206 Hoyt Lakes
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 MN0045373
MN0045942
MN0045l6l
MN0039446
MN0039454
MN0041351
MN00523ll
MN0051446
MN0020079
MN0004065
MN0001856
MN0003336
MN0045462
MN0023868
MN0030955
MN0023949
MN0024031
MN0002950
MN0001660
MN00207ll
MN000099O
MNOOOlOl5
MN0045256
MN0040835
MN0030899
MN0041556
MN004435]
MN0000353
MN0001431
MN0047007
MN0024899
MN0022250
MN0003387
MN0003344
MN0003328
MN0003361
MN0051233
MN0051241
MN0041921
MN0003379
MN0049786
Ind. Sch. Dist. #700—Hermantown High
Ind. Sch. Dist. #700—Hermantown Elementary
Ind. Sch. Dist. #704-Pike Lake Elementry
Inland Steel
Inland Steel
Inland Steel
Inland Steel
Inland Steel
Iron Junction
Jones & Laughlin Steel Corp. — Denora Mine
Jones & Laughlin Steel Corp. - McKinley Mine Group
Jones & Laughlin Steel Corp. - Stephen Mine
Kinney NTP
Kinney
Land O'Lakes — Duluth
Leonidas
McKinley
Marine Iron & Shipbuilding - Duluth
Meadow Brook Dairy Inc. — Esko
Meadowlands
MN Power & Light — Aurora SE Station
MN Power & Light
— M.L. Hubbard Stream/Electric Station — Duluth
MN Power & Light
Mountain Iron
Northern Natural Gas Co. - Nrenshall
Phillips Petroleum Co.
Pittsburgh Pacific — Knox Mine
Pittsburgh Pacific - Monroe Mine Group
Potlatch Inc. — Cloquet
Reserve Mining Co. - Silver Bay
Silver Bay
Two Harbors
Two Harbors Hater & Light Plant
U.S. Steel Corp. - Auburn Mine
U.S. Steel Corp. — Nest Diamond
U.S. Steel Corp. Sherman Mine
U.S. Steel Corp. East Minntac Mine
U.S. Steel Corp. West Minntac Mine
Virginia NTP
Virginia Public Utilities
Western Lake Superior SanitaryDistrict (NLSSD)
 9
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m
DIVISION OF PUBLIC WATER SUPPLY
1
9
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MINIMUM REQUI
RED CHEMICAL A
NALYSES OF WAT
ER FOR
COMMUNITY WATER SYSTEMS
 
Water
Analysis
Type of Plant or Treatment
Ground Water
No Treatment
Surlace Water
Puriﬁcation
Surtace Water
Lime-Softening
Ground Water
Lime-S
ofteni
ng
lon Exchange
Soft
enin
g
iron & Manganese
Removal
Plant
Dist.
Tap
System
Plant
Dist.
Tap
System
Plant
Dist.
Tap
System
Plant
Tap
Dist.
System
Plant
Dist.
Tap System
Plant
Tap
Dist.
Sys
tem
Turbidity
Dai|y(a)
Dai
lym
)
Nitrates
Monthlym
Monthly“)
pH
Dai
ly
Dai
ly
Daily
Alkalinity
(Phenolphthalein)
Dai
ly
Daily
Alkalinity Total Monthlym)
Daily
Daily
Daily
Monthlym)
Alkalinity
(Stabilization)
Monthlym)
Monthly
Weekly
Weekly Monthlym)
Hardness
Dai
ly
Dai
ly
Dai
ly
Dai
ly“
)
Phosphates - Total
(it
used)
Monthly
Monthly
Monthly
Monthly
Monthly Monthly
Chlorides
Weekly
Fluoride
(it applied)
Daily
Daily
Daily Daily
Daily
Daily Daily
Daily Daily
Daily
Daily
Daily
Iron - Total
Weekly
Manganese
Weeklym)
Copper (if used)
Wee
kly
Weekly
Chlorine Dioxide
(When Applied)
Daily
Dai
ly
Daily
Daily
Daily
Dai
ly
 
Chlorite
Daily(e)
Daily(e)
Daily(e)
Daily(e)
Dail
y(e)
Daily(e)
Chlorine Residual
F
r
e
e
Daily Daily
4 hrs.
Daily 4 hrs.
Daily
Dai
ly
Daily
Daily
Daily
Daily
Daily
 
(a)
(b)
(c)
(d)
(e)
__Lo_tal
Turbidity and nitrates are to be reported on Ohio EPA Drinking Water Contaminant Report form EPA5001
Chlorine Residual
 
Daily Daily
  
4 hrs.
Daily
  
4 hrs.
Daily
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Daily
  
Daily
Daily
 
Daily
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ly
 
Only required when alkali substances are applied for stabillty purposes.
Lesser sampling frequencies for systems serving less than 250
Only required when manganese is present in the raw water.
Only required when chlorine dioxide is applied.
EPA 5003 (Rev. 4/1/84)
persons may be established at the discretion of the district engineer.
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APPENDIX H
SURVEILLANCE AND MONITORING OF
ONTARIO'S SEWAGE TREATMENT PLANT EFFLUENT
As part of its Municipal Industrial Strategy for Abatement (MISA)
Program, Ontario has initiated a surveillance and monitoring program for
toxics from 40 sewage treatment plants. The list of chemicals being
monitored were selected from various lists of chemicals of concern,
including the U.S. EPA's priority pollutant list.
 
  
APPENDIX H (continued)
MUNICIPAL NASTENATER TREATMENT FACILITIES INCLUDING
IN THE MISA 40 PLANT SURVEY
Names of Sewage Treatment Plants
Amherstburg
Brantford
Burlington
Chatham
Cornwall
Corunna
Grimsby (Baker Road)
Guelph
Hamilton
Kingston
Kingston (Township)
Kitchener
Lindsay
London (Greenway)
London (Pottersburg)
Maidstone
Mississauga (Clarkson)
Mississauga (Lakeview)
Niagara Falls
Niagara—on—the—Lake
Oakville (South—east)
Ottawa (Green's Ck.)
Paris
Peterborough
Pickering
Point Edward
Sarnia
Sault Ste. Marie (New, 1986)
Sault Ste. Marie (Old)
Sudbury
Thunder Bay
Toronto (Highland CK.)
Toronto (Humber)
Toronto (Main)
Toronto (North)
Wallaceburg
Waterloo
Whitby (Pr. Ck. 1)
Windsor (Little River)
Windsor (Westerly)
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COMPOUNDS MONITORED
Volatiles
—
Chlorinated,
Non—Chlorinated,
Water
Soluble
Minimum Detectable
Target
Comgound
Level
ug/L
Acrolein
. . . . . . . . . . . . . . . . . . . . . . . . . . . . ..lO
Acrylonitrile
. . . . . . . . . . . . . . . . . . . . . . . ..
5
Benzene
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..
2
Benzyl
chloride
(alpha-chlorotoluene).
3
Bromodichloromethane . . . . . . . . . . . . . . . . ..
3
Bromoform . . . . . . . . . . . . . . . . . . . . . . . . . . . ..
3
Bromoethane . . . . . . . . . . . . . . . . . . . . . . . . . ..
2
Carbon
tetrachloride . . . . . . . . . . . . . . . . ..
2
Chlorobenzene . . . . . . . . . . . . . . . . . . . . . . . ..
2
Chloroethane . . . . . . . . . . . . . . . . . . . . . . . . ..
2
Chloroform . . . . . . . . . . . . . . . . . . . . . . . . . . ..
2
Chloromethane . . . . . . . . . . . . . . . . . . . . . . . ..
2
Dibromochloromethane . . . . . . . . . . . . . . . . .. 2
l,2—Dichlorobenzene . . . . . . . . . . . . . . . . . ..
2
l,3-Dichlorobenzene . . . . . . . . . . . . . . . . . .. 2
l,4—Dichlorobenzene . . . . . . . . . . . . . . . . . .. 2
Dichlorodifluoromethane . . . . . . . . . . . . . .. 2
l.l-Dichloroethane . . . . . . . . . . . . . . . . . . ..
2
l,2—Dichloroethane . . . . . . . . . . . . . . . . . . .. 2
Dichloroethane . . . . . . . . . . . . . . . . . . . . . . .. 2
trans-l,2—Dichloroethene . . . . . . . . . . . . .. 2
l,2-Dichloropropane . . . . . . . . . . . . . . . . . .. 2
cis—l,3—Dichloropropene . . . . . . . . . . . . . .. 2
trans-l,3—Dichloropropene . . . . . . . . . . . .. 2
Ethylbenzene . . . . . . . . . . . . . . . . . . . . . . . . .. 2
Methylene chloride (dichloromethane).. 2
l,l,2,2—Tetrachloroethane . . . . . . . . . . . .. 2
Tetrachloroethene . . . . . . . . . . . . . . . . . . . .. 2
Toluene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2
l,l,l—Trichloroethane . . . . . . . . . . . . . . . .. 2
l,l,2-Trichloroethane . . . . . . . . . . . . . . . .. 2
Trichloroethene . . . . . . . . . . . . . . . . . . . . . .. 2
Trichlorofluoromethane . . . . . . . . . . . . . . .. 2
Vinyl chloride . . . . . . . . . . . . . . . . . . . . . . .. 2
Bromodichlorobenzene . . . . . . . . . . . . . . . . .. 3
3-Chloro-l—propene . . . . . . . . . . . . . . . . . . .. 3
3-Chlorotoluene . . . . . . . . . . . . . . . . . . . . . .. 3
Diethyl ether . . . . . . . . . . . . . . . . . . . . . . . .. 2
l,2-Dimethyl-benzene (o-Xylene) . . . . . .. 2
l,3-Dimethyl—benzene (m—Xylene) . . . . . .. 2
l,4-Dimethyl-benzene (p—Xylene) . . . . . .. 2
Hexane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3
Hexanol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5
l-Octene . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3
Styrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3
Vinyl bromide . . . . . . . . . . . . . . . . . . . . . . . .. 3
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W
Extractabies, Base/Neutral and Acidic
Minimum Detectabie
Target Compound Levei ngL____‘m-q
Acenaphthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3
Acenaphthaiene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3
Anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2
Benzo(a)anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2
Benzo(a)pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2
Benzo(b)f1uoranthene . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2
Benzo(ghi)peryiene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5
Benzo(k)fiuoranthene . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2
Butyi benzyi phthaiate . . . . . . . . . . . . . . . . . . . . . . . . . .. 2
Bis(2—chioroethy1)ether . . . . . . . . . . . . . . . . . . . . . . . . .. 3
Bis(2—chioroethoxy)methane . . . . . . . . . . . . . . . . . . . . . .. 2
Bis(2—chioroisopropyi)ether . . . . . . . . . . . . . . . . . . . . .. 2
Bis(2—ethy1hexy1)phthaiate . . . . . . . . . . . . . . . . . . . . . .. 2
4—Bromophenyi phenyi ether . . . . . . . . . . . . . . . . . . . . . .. 3
4—Chioro—3—methyiphenoi (4—Chioro—m—cresoi) . . . . .. 5
2—Ch10roethy1vinyi ether . . . . . . . . . . . . . . . . . . . . . . . ..25
2-Ch10ronaphthaiene . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2
2—Chiorophenoi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5
4—Chioropheny1phenyi ether . . . . . . . . . . . . . . . . . . . . t .. 2
Chrysene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2
Dibenzo(a,h)anthracene . . . . . . . . . . . . . . . . . . . . . . . . . .. 5
2,4—Dichlorophenoi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5
Diethyiphthaiate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5
2,4—Dimethyiphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5
Dimethyi phthaiate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2
Di-n-butyi phthaiate . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2
Di—n—butyi phthaiate . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3
2,4—Dinitrophenoi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..iO
2,4-Dinitrotoiuene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3
2,6-Dinitrotoiuene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3
Fiuoranthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2
Fiuorene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2
Indeno (1,2,3—cd)pyrene . . . . . . . . . . . . . . . . . . . . . . . . .. 5
2—Methy1-4—dinitrophenoi . . . . . . . . . . . . . . . . . . . . . . . .. 5
Napthaiene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2
Nitrobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2
Z—Nitrophenoi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5
4-Nitropheno] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5
N-Nitrosodimethyiamine . . . . . . . . . . . . . . . . . . . . . . . . . .. 2
N—Nitrosodi-n-propylamine . . . . . . . . . . . . . . . . . . . . . . .. 2
N—Nitrosodiphenylamine . . . . . . . . . . . . . . . . . . . . . . . . . .. 2
Pentachiorophenoi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5
Phenanthrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2
Phenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3
Pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3
2,4,6-Trichlorophenoi . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5
Biphenyi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3
Diethy] hexyi phthaiate . . . . . . . . . . . . . . . . . . . . . . . . .. 3
Diphenyi ether . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5
2-Hydroxy-toiuene (o-Cresoi) . . . . . . . . . . . . . . . . . . . .. 3
3—Hydroxy-toiuene (m—Cresoi) . . . . . . . . . . . . . . . . . . . .. 3
4—Hydroxy-toiuene (p—Cresoi) . . . . . . . . . . . . . . . . . . . .. 3
aipha-Napthyiamine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..iO
beta-Napthyiamine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..15
Tri(2—toiy1)ester, phosphoric acid
(tri—o—cresyi phosphate) . . . . . . . . .. 5
2,4,5-Trichiorophenoi (2,4,5-TCP) . . . . . . . . . . . . . . .. 5
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APPENDIX H
COMPOUNDS
MONITORED
-
continued
Extractables,
Chlorinated
Industrials,
Chlorinated
Hydrocarbons,
Phenoxy
Acid
Herbicides
Organophosphorus
Pesticides,
Carbamates,
Triazine
Herbicides
Minimum Detectable
Target
Compound
Level
ug/L
Hexachlorobenzene
. . . . . . . . . . . . . . . . . . ..
3
Hexachlorobutadiene
. . . . . . . . . . . . . . . . ..
2
Hexachlorocyclopentadiene
. . . . . . . . . . ..
5
Hexachloroethane . . . . . . . . . . . . . . . . . . . ..
3
PCB—l0l6
. . . . . . . . . . . . . . . . . . . . . . . . . . . ..
0.l
PCB—lZZl
. . . . . . . . . . . . . . . . . . . . . . . . . . . ..
0.3
PCB—1232 . . . . . . . . . . . . . . . . . . . . . . . . . . . ..
0.3
PCB—1242
. . . . . . . . . . . . . . . . . . . . . . . . . . . ..
0.l
PCB—l245 . . . . . . . . . . . . . . . . . . . . . . . . . . . ..
0.3
PCB-l248 . . . . . . . . . . . . . . . . . . . . . . . . . . . ..
0.3
PCB-1260 . . . . . . . . . . . . . . . . . . . . . . . . . . . ..
0.5
l,2,4—Trichlorobenzene . . . . . . . . . . . . . .. 2
Aldrin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..
0.0l
Ametryn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5
Atrazine . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5
alpha-BHC . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.0l
beta-BHC . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.0l
gamma-BHC (Lindane) . . . . . . . . . . . . . . . . .. 0.0l
delta-BHC . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.0l
Captan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5
Chlordane . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.04
2,4—0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.02
4,4'—DD . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.0l
4,4'—DDE . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.0l
4,4'—DDT . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.04
Diazinon . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.0
Dichloran . . . . . . . . . . . . . . . . . . . . . . . . . . .. l.0
Dieldrin . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.0l
Endosulfan I . . . . . . . . . . . . . . . . . . . . . . . .. 0.0l
Endosulfan II . . . . . . . . . . . . . . . . . . . . . . .. 0.0l
Endosulfan sulphate . . . . . . . . . . . . . . . . .. 0.04
Endrin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.0l
Endrin aldehyde . . . . . . . . . . . . . . . . . . . . .. 0.20
Heptachlor . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.0l
Heptachlor epoxide . . . . . . . . . . . . . . . . . .. 0.0l
Malathion . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5
' Methoxychlor . . . . . . . . . . . . . . . . . . . . . . . .. 0.50
Mirex . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.0l
Oxychlordane . . . . . . . . . . . . . . . . . . . . . . . .. 0.0l
Parathion methyl . . . . . . . . . . . . . . . . . . . .. 5
Parathion ethyl . . . . . . . . . . . . . . . . . . . . .. 5
PCNB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5
Photomirex . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.0l
Strobane . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5
2,4,5-T . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.05
2,4,5—tp (Silvex) . . . . . . . . . . . . . . . . . . .. 5
Toxaphene . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.4
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APPENDIX H
COMPOUNDS MONITORED — continued
Chlorinated Dibenzodioxins, Chlorinated Dibenzofurans
Minimum Detectab1e
Target Compound Leve] ug/L
2,3,7,8-Tetrach10ro—dibenzo—dioxin . . . . ..O.1
2,3,7,8—Tetrach10ro—dibenzo—furan . . . . . ..0.1
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 APPENDIX H
COMPOUNDS
MONITORED
—
continued
Heavy Metais
Tar at Com ound
Aluminum
Antimony
Beryiiium
Cadmium
Chromium
Cobait
Copper
Iron
Lead
Magnesium
Mercury
Moiybdenum
Nickei
Seienium
Silver
Tin
Thaiiium
Zinc
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APPENDIX H
COMPOUNDS MONITORED - continued
Conventional Parameters
Target Parameter
BOD
COD
Total Suspended Solids
Volatile Suspended Solids
Total Phosphorus
Total Nitrogen
Ammonia
Nitrate
Nitrite
Total Phenol (by 4AAP)
pH
Turbidity
Dissolved Organic Carbon
Dissolved Inorganic Carbon
Cyanide
l06
 APPENDIX I
CHEMICALS
FROM
TABLE
7.3
(ANNUAL
REPORT,
1982,
P.39)
NOT
INCLUDED
IN
EPA's
PRIORITY
POLLUTANT
LIST.
SURVEILLANCE RECOMMENDED*
  
CHEMICAL
NAME
CAS
N0.
HATER
FISH
AIR
Pesticides
2,4,5—Trichlorophenoxy
Acetic Acid
(2,4,5—T)
93—76—5
NS
NL
Haloqenated Hydrocarbons
Vinyl Bromide
593—60—2
ID
NL
A
3—Chloro—l—propene lO7—05-l ID
2,3—Dichlorobutadiene l653—l9—6 ID; NS NL
Chlorinated Naphthalenes NS WL
Brominated Biphenyls NS NL
Chlorinated Terphenyls NS WL
Aromatic Hydrocarbons
Styrene lOO—42—5 NS NL
Benzo(j)fluoranthene 205—82—3 NS NL A
Phenols
Cresol+(o—,m—,p—) 1319—77—3 ID; NS
2,4,5—Trichlorophenol+ 95-9541 NS wL
Ethers
Dioxane l23—9l—l ID; NS NL; NS
Acids and Esters
Phthalic Acid,
Diisobutyl Ester 84-69—5 NL
Miscellaneous
Aniline 62—53-3 ID
Azobenzene l03—33—3 ID
* ID — industrial discharges + - covered under parent compound
NL - whole lake in some jurisdictional guidelines
NS — nearshore
A — ambient
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APPENDIX K
TERMS OF REFERENCE
The Committee will take the following under its purview:
l.
. provide to the International
assess the risk to health posed by contaminants in the Great
Lakes ecosystem;
. review action levels and guidelines for selected substances;
Joint Commission through its
Boards, intepretation and consultation on health matters; and
. maintain awareness of current advances and knowledge as they
relate to human health aspects of the Great Lakes ecosystem.
lll
